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• 

('rfaiivf is nrv«T taiiitiail with tiling's as lh<-\‘ art-. Ala-atl s<>ni«‘- 

wluTt* tliorr is always a hrigluor g<»al that would ami<|natt* all previous 
achirVfiiifMt. 

MrMurdo Silvt*r is never satisfied with radio as it is. llis official 
reetjrd of 40 iirevioiis major advaiieenieiits in the ree<-pti<m art. bears 
witness to this simple hut glitl<'riiig truth, llis standing in the highly 
exeliisive field of engine« ring researeli, and his thousands of followers 
testify t<i the worth of his leadership. 

It would hardly seem prohabU*. therefore, that Mr. Silver would 
offer his Masterjiiece unless it could readily tleinonslrate an uninis- 
lakabU* siiijeriority ovt^r tinything elst* availabh^. And it wouhl be 
alrsnrd t«i assume that .Admiral Hyrd would select tiro Masterpiece 
receivers for his ftrrllicoining I’olar expedition, unle.ss In*, too, knew 
that the Masterpiece was tin* best he could gtU. 

YOUR EARS WILL QUICKLY PROVE 
THE CORRECTNESS OF THESE FACTS 

I he story of any rec<*iver is conclusively told by engineering curves 
plotted <if its sensitivity. seh‘Ctivit\-. hdeiit>‘ and signal-to-noise ratio, 
'rin* sensitivily curve of the Masteri>ie<'e shows that this r<‘C<‘ivL‘r will 
giv«* you loiuler and clear«‘r n-pnxluclion of transoi «-anic recetition than 
any ollu*r reetdver you can buy. And your own ears will instant 1>‘ bt‘ar 
this out on London, l^aris. Berlin. Madrid or any of the <»tlu*r far-off 
stations the Mast«‘rpiece so easily receives. The signal-to-noi,se ratio 
curve of the Mastc*rpi<‘Ce shows clearly that this receiver will give you 
10.(MX) mile n'ceplion ov(t and abiiv<‘ a lower noise h-vel than has «-v<t 
l»een reached before. \‘our own «*ars will readib bear this out too. The 
fidelity curve of the Masteri)iic<‘. as compared to tin* fidelity curves 
of other re«*t*iv<*rs. shows the Masterpiece to be i<*spousive to a wider 
range of fic<picnciis at all degrees of volume. And no critical ear.is 
re<iuii<‘d to dis(‘<‘rn th«* dirferenc<* as poun-d foiih from the Mast«r- 
pie<*<* speaker, 'l ln* selectivity curve of the MastiTpiece shows that this 
receiver is exact!>• as you wish it to In-; namely, caiiablc of distinctly 
separating all channels. 

10 DAY TEST OFFER 

LHS YOU PROVE THE MASTERPIECE TO YOURSELF 

The Masti‘rpie«-e is unconditionalb' guaranteed to satisfy you. cjr 
>‘onr iiiotn-y back instaiith' . . . no (piestioiis ask<‘d. All of which 
iiu-ans that yon can order the MastL*rpiL*ce for 10 days ti-st without 
risking a dollar. In that time you can compare the Masterpiece to 
other recL-ivers and tln-reby see for your.self why McMurdo Silver 
has <*arned international r<-<'i»giiilion as an engim-eriiig h-ader. 
The coupon will bring von the full technical stoi vof the Masterjjiei i . 

McMURDO SILVER, Inc. 

1735 BELMONT AVENUE, CHICAGO, U. S. A. 

l" MiMutihi .‘>ilvor. flic.. 1 7.<.‘j B<-lnioiit .Avc., ( Imago, I . S. A. ; 

I Send me full ti-chnical information of the Masterpiece. j 

I Name. ; 

I • 

I Street . • 


j Town 


State 


R . . REALLY ENJOYABLE 



McMurdo Silver 

who is officially credited with 40 
major radio advancements 


1. First practical ant) |ii)t>iil.ir 
sijjH-rlicirnKlyiies m lli»* 
worltl—IV23. 

2 . l-'irst portable siij^rJn-lt-rti 
dyne—6*x8'*l2' incliulhu; 
battt-rifs -1923. 

3. First ]»ractical anil potnil.ir 
rc-aliy port able stiperliel 
1U24. 

4. First all wave t.r.f. rt-tvivt-r 

192.S. 

5. b'irst all wave siiiK-rhft, IS 
to .UHM) iDL-ti-rs 1*>25 

6. First IukIi tpiulit^ atalin 
tran.Hforoii-r wiiJi 5CMHI on t ie 
flit-off- 1‘>26. 

7. I'irst selective ijowcr-siippl) 
filter 1<J26. 

8. First ]>opijlar uiu* tlial t.r.f- 
rt-cfiviT kit- 192(1. 

9. First short wave r<*t-<-i\<-r 

1926. 

10. First pliiK-iiicoilsIiurt wave 
rt-ffivi-r —1926. 

11. l-'irst li poiM-r unit to mm- 
iflow vtiltaKi* rcKiilalor inbt- 

1927. 

12. First shielded all w;i\i‘ 
siiiM-rlit-l, l.S ti> .Mmk» Kiftt-r.'. 
— 1927. 

13. First sliifldctl iUU to .UMiD 
meter t.r.f. rect-ivc-r kit 

1927. 

14. First shii-liled t.r.f. rect-ivi-r 
kit P>27. 

15. First sen-t-n KritJ t.r.f. re¬ 
ceiver |9_»7. 

lb. l-irst scrt-t-li i;rid sliii-lib-d 
siiperhet —1927. 

17. First siiikU* itiiit sliieltled 
i.l. .itiiphln-r tiiiit — l'J27. 

IK. I*'iist tuned L.f. aiiiplilii-r 
unit —1927. 

19. First shii-Ulcd A.t'. t.r.f. 
receiver kit 1927. 

20. h'iist A.t ‘. sii|H-rliet ■ P)_> 7. 

21. First poiud.ir )iij:b tjii.ilitv 
push pu|] audio iransloriii 
ers-1927. 

22. First port .tide A.t' public 
atldrc.'L.'. aiiipliiier 1928 

23. i-irst tilic <li.tl. five tuned 
circiiitl.rl reteivet I92s 

24. First receiver tt> use l»>ur 
scret-n urid tubes I9_>s 

25. Fir.^l tuned audio t r.iti.<B 
foruier.s eliiiiiiialinj' h>sier- 
ptic tlistonion 1928. 

2b. First .tudit> tr.iitsforiner ft>r 
scrt-cii Krill tubes- 1928 

27. First generally a\.til.ilde 
r.iek .mil p.tiiel pnblit 
address s> sleiu Pi.'U. 

28. First A.t , screen jtrid re 
ceiver 1929. 

29. First b.inti si-U-ctor rt-ceiver 

1929. 

.10. First sereeii Krid power de¬ 
tection 1929. 

31. hirst ret fiver li.ivinK now 
universally used pr.ietic.Ll 
tone cotit rtil 1929. 

32. h'irst A.» . short vvave re¬ 
ceiver 1929. 

33. First K.t lieensee to 

announce superhets 19.Ui 

34. First tiiidKcl superlieteio- 
dyue- 19.m 

35. First 1 .S to .**50 meter re¬ 
ceiver not to use pltiKun 


3b. 

37. 

38. 

39. 

40 . 


coils I9.tl. 

First dual totie control s> ^ 
tern 1931. 

First recetver to use vario- 
tnii or super control serei-n 
grid tubes I9.ti. 

First 1 (* to 55(1 meter siJi>er- 
lirt with single ucciir.itt-]y 
calibrated dial—19.t2. 

First regular broailcast 
Slliierhet lo also be able tti 
get poltee calls— 19.12. 
l-'irst "flass A iirime ' bigli 
quality audio power uiu- 
pltficr 


TESTIMONY AGAIN PROVES LEADER¬ 
SHIP OF SILVER ENGINEERING 


OFFICIAL REPORT SAYS. "BEST" 

■■l*ossibl> with tmr lelleriieail ideniilviiig us 
as all exiieriiiienta) labor.iiiir> . it iniglit In- 
well to meulioii that we .ire not iiiit-rcsted in 
the sale or ud veriisiiig of any make t»l r.ulio. 
At iiresent we are interestctl iti jirepaiing 
ilata relative liiiiilermetliatt*.short w;i\e .iiiil 
ultra short vv av e ret i-pt ion asallecied In v ,iri - 
tMiscoutliiiuus.fl.i> liglit aiifltl.irkuess. huiiiid- 
il> . Iiaruiiietric.il pressures.etc. vvithdilic-reut 
tyiies of anienii.ic. Ntiiurally we luiist have 
mstriliueuls built to the lugbest labor.ttorv 
st.iutl.inls of seleetivii > . tune.M'u.'.itivii v and, 
above all the receiver must be versatile. 

We find the new .M.At*TERlU M I-, the 
best reieiver that w-c have purchased or 
Used. Since reception of ijistant and ItM'al 
stations primarily interests the Ia> mail it is 
well to iiieiilioii th.ii receivers emp)i>)ing a 
multiidicity tif controls anti triiiimers, tlial 
Calibration, not uiitleistuotl by the average 
IK*rson are playthings in a lab ami in most 
cases tiseless to the average listeiii-r I HF 
M .\.S ri:k 1*1 Ft J*: is simplicity itself—.Ml 
untune has to do is pick out a station from 
any broailCa^t listing either bJo.iilc.i>t or 
sliortwavf. t.ike the (irst two ligiin-s ol its 
u.ssigiied wave anti tline iii t he Btalioii. 

Although |K‘rlia|)s a slightly lengthy testi¬ 
monial. h-t ns divide the remainder of this 
commiiuication into three p.irts covering 
liroadcust. short vwive .iml I)X coile retep 
lioii. We will lurnisli proof of retvpiion and 
retiieuiber we are wilhiii a ratlins m 4(1 miles 
oi the most povveriul liniadcastiitg staluiiis 
in the world iiulmling code transinissiuti. 

1. Broadcast 5.5(1 to FStMJ kc l>u>light 
W .VI< A. W FA F. VVt »K. W J Z, \\ 11 \ 
WFFi;. KI>KA. Un/A. WPG. \VK\a’. 
UO\'. WCAU, WI.Nn, WCAI) \\<H>A 
WFA.N. \\FV1>. WHE, UOKG, 

WNBF, UABt.'. 

2. Short wave. I Australia; 8 KngJ.iuil; 
4 France, 4 Germany; t NilH*ri.i; 5 i aiiud.i, 
f Africa; 2 I lal> , 5 .Soutli .•\niericu. I .swit/er- 
l.iiid; 1 l>enmark; 1 fosta Kica; and I 
Spain, etc. 

3. I).\ signals iroiti every countr> in the 
world c.iii be eoi*ied. 

Itro.iilcast at night. 11 is impossible to list 
ait bruatle.luting stations heard but oiii- 
stamliiig |H-ritiruiaiice.'. such as lUUU watt 
station^ 1 50 the iiovver i>l Kl-1 Fos Angeles 
coming in with gootl voliuiie. i.e.. Khd.N. 
K.FPV iroiii ('alilornia. Havana, t iiba, 
Alevicti t ity, Del kio ami stations all over 


< ici.ida. JJ 1(. Miles, 

1 7 Leim* Pl.u.e. .Middletown, N . \’. 

"FROM" R.C.A, 

“Before me is >oiir reieiit letter with numer¬ 
ous tesiiiiioiiials ot the vvuiitlerlul results 
enjoietl by .M.\.S I FkPI Ft F owiu-ts. 
Frankly. I sec no excuse lor aii> tiling but the 
best ill a receiver tlesigiietl l>> ^oii. 'I hi.'.. 1 
explain by saving th,ii in my twelve >ear>oi 
cli>se ri-l.iti«>tislii]i with every t>pe ol re- 
ei-iveriitid iransinillcr tlie li.niie .VlcMiirtlo 
.silver is freqm-uily im-iitiuiied. When I 
studiet) .iittl tr.titled with k.t .A, your name 
Was tiitt-ii liieiiliuned as a foteiimst authority 
oil siiiierlictcroiH lit' tuner iJe.*.ign." 

.M. o. (■,, Los Angeles, ( alii. 

EXACTLY AS PROMISED 

“I cannot say loomiu hiii pi him- of the MAS* 
TICKIM lit'F. Mv set .irrived safely March 
3rtl and 1 set it upon the table lor a tr>otit. 
The lone is excelleiil and thr seh'Ctivil^ is 
womlerl ul. 1 tlid not Ji.iv e t In* time to proper¬ 
ly install the set until Sunday, Manli .Sih 
when ,ii .(;.(b P.M. alt was re.itly— .mil right 
0(1 (he liaiullc 1 iinieil in l'..U,> willi more 
vidtime than we c*ulhl use. 1 his was using 
tile t<imp.ir.iiivel> sluiri indoor aeri.d. The 
reeepiioii was r.-iii.irk.ddy cle.ir alul free 
Irtini siatie. Later t>ti 1 received tJie same 
sl.Uiuii with the sipieh h tube ill but, of 
course, at time-, the signal ‘vv»'Ut out.’ 

Gerui.iti> vv . 1 ." also receivetl in the aflei- 
iiiHui and at 9 45 P. .M. < l-..s 1 ><,eriu.m> w.is 
liicketl about (ibbO ki . ami the Geniian eiet- 
linn returns were heard cle.irb . 

To call the clijuax 1 got up i-.irly today anil 
at about (i..1b A..M. alit'r some juggling 1 
receivetl \'K2l'( at ll>.52(( ke, right oil llie 
button, 'rhis. is ^'>tllle>. Aiistr.ili.t. Forgot 
ti> say lh.it S.iturd.i> . .Nl.tri h lllb (on the 
short aiiteiin.u I pieked up ICiigJaiu) with 
giioil spe.iker voltiuie and received (lie news 
ot the I .diloriiia I'.trthcpiake at (i:2b A.M. 
.\lso one ol tlie .tmbltiolis til my radio ex¬ 
perience W.IS le.diicefl. 1 liearil ’ liig Ben' in 
i.oiuloli strike hy direct reception. 

1 coiKsiiler > our set t In* tiiiest pit'ce of ratlto 
work ill till' wo,hi if tlie station is on the 
air the M.V^'lTvKPllA F vvill get it. 

1 thank > oil for the jierstui.d interest yon 
h.ive taken ill ui> set anti li.iv e ftdlowed jour 
ail vice with gre.tt smeess. Again I repeat 
th.tt I .mi absolutely s.ilisfiecl . . . all cx]iec- 
talions fi.ive lieeti cxeet'tjeil. So ( look at the 
tuner and say 'l)ab> >oii c.m bring them in.' 

Best vvislie.s for >inl and the MASTKR- 
PIKt F.” (L F. B..BriilgeiKjrl, (‘onn. 


}‘0B arr to visit our nrir. 

greatly enlarged lahoratorirs and 
denuinstralii>n rooms made possi¬ 
ble by the world-wide ant'Ptance 
accorded the Masterpieje. _ 




















TenWeeksof Shop Training 

Pay Your Tuition After Graduation 


We don’t teach by hook study. We train you on a Kreat outlay of Radio. Television and bound 
equipment—on scores of modern Radio Receivers, hujfe Broadcasting equipment, the very lat¬ 
est and newest Television apparatus. Talking Picture and Sound Reproduction equipment, 
f’ode Practice equipment, etc. You don’t need advanced education or previous experience. 
give you—RIBHT IIKRE IN THE COYNE SHOPS—the actual practice and expi»rience 
you’ll need for your start in this jjreat field. And because we cut out all useless theory and 
only Kive that which is necessary you ^ei a practical training in 10 weeks. 


are many 


fw the Radio 

Trained Man 

Don’t spend your life slavInK away in some dull, hopeless joh! Don’t be satis¬ 
fied to work for a mere $20 or $20 a week. Let me show you how to Ret your 
Klart in Radio—the fastest -grow ins, biggest money-making game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

I'repare for jobs as Designer. Inspector and Tester—^as Radio Salesman and In 
Serviee and Installation Work—as operator or Manager of a Broadcasting 
Station—as Wireless Operator on a Ship or Airplane, or in Talking Picture or 
Sound Work_HUNDREDS OF OPPORTI'NITIES for a real future in Radio! 


OPPORTUNITIES 


TELEVISION and TALKING PICTURES 

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a sreat future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field iust beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 

I am making an offer that no other school has dared 
to do. I’ll take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know a lot of honest fel¬ 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

Uve got enough confidence in these fellows and in my 
training to give them the training they neei! and pay me 
hack after they have their training. 

If you who read this advertisement are really interested 
in your future here is the chance of a life time. Mail the 
Coupon today and I’ll give you all the facts. 

ALL PRACTICAL WORK 
At COYNE in Chicago 

ALL ACTUAL. PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad¬ 
casting equipment. You construct Television Receiving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk¬ 
ing Picture machines and Sound equipment. You learn 
Wireless Operating on actual Co<le Practice apparatus. We 


don’t wa.>^te time on useless theory. We give you the prac¬ 
tical training vou’ll need—in 10 short, pleasant weeks. 

MANY EARN WHILE LEARNING 

You get Free Employment Service for Life. .And don^t let 
lack of money stoj) you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is years old. Coyne Training is tested—proven beyond 
all doubt. You can find out everything absolutely free. 
Just mail coupon for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

500 S. Paulina St., Dept.73'9H, Chicago, m. 

Mail Coupon Today for All the Facts 

I H. C. LEWIS, Pr«Hdent 

I Radio Division, Coyne Electrical School 

I soo S. Paulina St., Dept. 7}'9H, CMcaga, Ill. 

I Dear Mr. Lewis:— Send me yonr Big Free Radio Book, and 
I all details of your Special Offer. 

j 

I Name . 

I Address . 

I 

I City . State .. 
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Rroadcatit Engrineer. 

Opera tor in Hroadca"! Station. 

Aircraft Radio Oiierati>r. 

Operator of Airway Beacons 

Service Man on Sound Picture Ap¬ 
paratus 

Operator of Sound Picture Appa^atu^. 

Ship Operator 

Ser\ice Man on Public Address Sys, 
ten IS 

Installation Enirineer on Public Address 
Systems. 

Sales MariaKer for Retail Stores. 

Service Manasrer for Retail Stores. 

Aulo Radio Installation and Service 
Man. 

Television Broadcast Operator. 

Set Servicing Expert. 


SPECIAL FREE OFFER! 


Arl now an I receive In adilltlnn lo ««iy Mk frrtt 
book. itl h K'MinI- in Raillo,” thl.>i Srrvke 
.ManUiit 111 l> r. \ <■ 411 I llallcry oiifralivJ 

...-I. Unt'. m .luii||i- iiil'l h.ui* llii-i b<M>k 
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ril IrainYou Quickly for 
Radioes GOOD spare tim 
and full time Jobs # • • 


Job> ill Rroadca-tinir Stations are 
fascimil iu^r. inteiC't nu. and pay w'cli. 


Mail Coupon 
for FREE 
Information 


Set servii-inpr has paiil many N. R. 1, 
men to Jl.fhhi a year fur their 

*i|.arc time. Full-iime men make as 
miicii ()£ 440, $5o, ?♦*.') a week. 


Television, the coming field of great 
opportuuitieH, ia covered in my course. 


Some Other, Jobs 
N.R.I. Trains Mon For 


Why slave your life away in a no¬ 
future job? Why skimp, why strape. 
trying to pay your bills? I'll train you 
({uickly for the live-wire field—the tield 
with a future—RAPIO. $50, $60, $7.'i 
a W4-ek—that's what many Radio Ex¬ 
perts make. $5. $10, $15 a week extra 
money—that's what many of my stu¬ 
dents nu.ke in their spare time shortly after enrolling. My 
free lu.ok tells you about Radio’s spare-time and full-time op¬ 
portunities—about iny tested training—about my students and 
graduates—what they are doing and making, (let this book. 
Be a Radio Expert. The Radio field is l)ig enough to absorb 
many more properly trained men. 

1*11 train you Sor iobs like these 

Spare-time and full-time Radio Servicing, Operating, Broad¬ 
cast, Aircraft Radio, Commercial Land, Ship ami Television 
stations, a Radio service business of your own. I’ll train 
you for these and other good jobs in the manufacture, sale 
and service of Radio, Talking Movie, Sound and Television 
apparatu.'S. My FREE book tells you about the many money¬ 
making opportunities in Radio. 

Save—learn at home in your spare time 

You don't have to leave home ami spend $501) to $1,000 to 
study Radio. I’ll train you quickly and inexpensively right 
in your own home and in your spare time for a good Radio 
job. You ilon’t need a high school or college education. Many 
of my successful graduates didn’t even fiiii.'sh grade school. 
My amazingly practical 50-50 method of training—half with 
lessons, half with Radio equipment—gives you br<»a<l practical 
experience—makes learning at home easy, fascinating, prac¬ 
tical an<l rapid. 

Turn your spare time into money 

My bonk .•ihi»%v4 how my siieoiRl training, instruction material, 
pian>, iileas anil ni.v .seventeen year.«< exnerlence training men for 
Radio career,-* belli many students make .42Uo to $1,000 a year 
ipiickly in their spare time. My course is fanioiis as “the one 
that pays for itself.” 

Your money back iS not satisfied 

I'm so sure you will be satisfied with my training that I agree in 
writing to refuml every penny of your money if you are not en¬ 
tirely .-atisfiod with my Lessons and Instruction Service when you 
finish. 

Find out what Radio offers you 

Act today. Mall the coupon. My f>4-page book will be sent free^ to 
any ambitious fellow over 15 years of age. It tells about Radio's 
opportunitie>—explains the eighteen star features of niy course- 
shows letters of what others are doing and making. There is no 
obligation. Mail the couiion. 

J. E. SMITH^ President^ National Radio Institute 
Department SKX, Washington, D. C. 


Proof 


$50 to $75 a week 

*‘Thi« N«Ii>>i»!«I 
Ituiiltilf |Mit [i«> ill 

0) iiiiiko more | 
thitii I c\er made ' 
ill koikI tlllle^t. I am in 
the Radio .Ser%'ii-e lai.xi- 
for iiiy-o'lf. where it 
1.4 pt»<«Hihle f<»i me to make 
tr,»m ^.'VU to ST.'i a week. 

8«rvie« w..rk ha.^ im•rea^^ i»eeAiis.» 
|t«ottle. whir ill iwtrinal liriios wo.il.l 
lniy » new Radio, now :<re roOfenOvI 
to have Pie old oiie •pepje-.l up ” — 
BKRN.XRI) (’OS I’A, l.'M) Kr-iiiklm , 
lirorrklyti. X. V. 


■^Made $S,000 in 2 Years'* 

"Soon after the depres- 
kslon started. I found my- 
laell without a job. but I 
f was well protected with 
i N. R. I. training. I 
8W\ii^ right to full-timo 
Radio servicing and I 
have made over in 

a little over twn years.' 
-WM. SPARTIVKNT. 
_jarty Radio Service. 93 Broadway. 
Sewark, N. J. 

"$500 a Year in Spare Time'* 

"Although doing s^re- 
time Radio work only, I 
have averaged about $500 
a year extra in addition 
to my regular income. 

Full -time Radio work 
wotud net me many timci 
that amount." — EDW. 

H. FAWCETT. SIoUKb 
Kd., Ladner. R. C.. Can¬ 
ada. 

‘'Good Position, Good Pay" 

Chief Operator at 
Station WSMK. 
good position 
liavG 
right 

1 recommend.^ 
1. to anyoneyi 
wants to ■ 

successful in Ra-/^ ■ 


’ ■ dio." — 

HAJDUK. JR ..3 Broxeyjr 
Apts.. Sojithem Hills^^ | 


Apts.. Southern 
j^yton, Ohio* 
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SUI>ER^« 


ALL-W 4 VE 

ICADIO 


This super 16-Tube deluxe ALL-WAVE radio positively Kives you 
more features ami more advanta;re«^ than ordinary sets acllint? at 
two to three times Midwest's sensationally low price. It puts the 
whole world of radio at your fiiwer tips. It has FIVE distinct 
wave bands ultra short, short, medium, b)*oadcH8t and lont?—all 
tuned with a single dial ? You can switch instantly from U. S. 
programs--Canadian, police, amateur, commercial, airplane and 
ship broadcasts- to the world’s finest short wave programs. Don’t 
try any radio until you get all the facts? You’ll be amazed at 
the unbelievably low direct-from-Mjdw’est Laboratories prices. They 
save you from 309^ to 50'"/. Write for the new Midwest 1U34 
catri log. 


1 ^ and save from 307r to 50%. This Super Ifi-Tube 
Deluxe ALL-WAVE Radio is today’s niO!?t sensational 

radio value ? Now, it is easy to secure clear, loud-speaker 
tion from stations lO.OOO miles and more distant. It giv»*s vou 
complete wave len$^h coverage of 9 to 2000 meters (33 megocycles 
to 160 KC) enabling you to secure almost magical performance! 
Midwest users regularly log such stations as: GSC. London— 
VK2Mb. Sydney. Australia M A A. Tokio. Japan—RW50. Moscow. 
Rus8ia~D.IB. Berlin, etc. Never heTore so much radio for so l;til« 
money! Send coupon today! 


40 NEW 1954 FEATURES 


These sensational new features g’ive 
you amazing performance, perfect 
realism, new beauty of tone, new 
wealth of power, fractional microvolt 
sensitivity, better than 7 KC selec¬ 
tivity. For example—Automatic SE- 
LECT-O-BAND (exclusive with Mid¬ 
west ) simplifies short wave tuning 
by instantly pointing out wave 
length of station. Some of the other 
features include: 

AII-wave 9 to 2000 meter tuning range 
<33 niegocycle to 150 KC) 

Five Full Wave Bands 
Illuminated Frequency Indicatoi 
Station Group Locator 
Dial Frequency Calibration in Kilo¬ 
cycles and Megocycles 
Balanced Unit Super Heterodyne Cir¬ 
cuit 


Slow Motion, ^'t•lvety Aciion Tuning 
Positive Amplified Automatic Volume 
Control Bias Fully Delayed 
New and Improved Electro-dynamic 
Auditojiiim Type Speaker 
Latest Type, Higher Efficiency Tubes 
7 KC Selectivity. Automatically Ad¬ 
justed 

Scientifically Shielded (Coils and 
Switch Catacunibed) 

Positive Signal Control 
Stat-O-Mit Interstation Silencer 
Super Power Cla^^s “A” Audio Amplifier 
29 Tuned Cii cuits . .. 10 in Cascade— 
3 N'ariable 

All Police and Airplane Bands 
New Duplex—Diode—High Mu Pen¬ 
todes 

Fractional Microvolt Sensitivity 
IG-Tubes ... Equivalent to 18 tubes 
New Thermionic Rectifier 


CXPCRICNCED 
radio man 

^ PRAISES MIDWEST 

In' ^ I Htii lirtuly •v>nvinc«d 

■F ' f J a»i.i 1 h-ive r«<'<>ivM| 

J ft*^ ino^C rndiu for my 

mon^y. Jity ex- 

^ -J p< o»cr i» pvjiod 

»!' >’i 1 

\fM - |).lijs« Itlodel- 

Ijl. n i'.-J>tl«|i St *llf 1 U 

rii-iit v.ilums to fill 
k Iioiivo- from 

^ y K»KO Horn*. FAQ 

Madrid. KYA rntn- 
A totrr. Frsnee OSA- 

OS 8 Ll 

VK2.ME Syd 
l,*y. .Auftralia. IJJC 
.. avtliu. Fn 

HutmIih, CoFta Uico. MK \ H.trruiKjuiila. Colum- 
l>i«. y\nBC C«rj»oi-*. V«nc4u<>]ii . . - Hm 
Mitniha. Bcu.yalor. hoiI ttaimrrour Anieriruti u:id 
C«ii»dMn iKutionn. -K. M. 8ch«l(l. Jr.. 2H 
Houdinot St.. Troritoq, .V. J. 


VERIFIED 

reception 


DUT-PERFDRMS 
S200.00 SET 
writiti* lhi» 

resard to iiky .M iil» .-iit 
radio It in rtiuff* lliten 
P" J you clulm for it iri 
y many rexnrdn. ll i 

/ more aelective thar 

Any radio 1 liavn 
cofne in contuut with 
It will whip or one 
•T ' perform any r» t -x .-n 

sbove the !rji«I.Oi) 
V, elaan 11 nd it liiurl tm 
X Krnat wlien your oom- 
y petitor owne up rlinl 
It In superior t.i anv 
PVachinc that h<' nr tin. 
I have feiTlv.-d .'iQiith 
Aiiicriran ntnltoiinaml 
I. r«.(>eiin Mationn durlnir the ohort time thsl 
I have h.ad tho net. I consider that the Uadio In 
worth three limen whAt you uih for it. d.. E. 
W.ailare (Member l.R.Bj. 1521 S. W. tth St.. 
.Mism!. tin. 


on 7(0 KC » 

XER vriin coirtK 

I 73d KC. Ilavoal 

I important t>honr 

H* rione in th« C. «i. 

H TWO in Call.ada. 

llavu voritieailob i 
^ \KJ.\lE 8y.ln 

^ Aueiraln. VKi 

.Melh..urne. i 
.Mnuri.i. Spain. 
VVIHC, Cnri 
ret (he b.tler every evenlii.: 

Have aino had F^'A■ I'arie 
Leslie King. 433'.' Lake 


New Style Consoles 

The r»®«, biB Nfi<lw«.-,t wtaloA shows ii comiilcte line 
of N-.'iutiful, (irti.->tic. (le luxe mniSfrles ... in the new . 
modomintic (Iciiiitis . . . iind pricwl to save you 30'’.' 
to 50'. . iluDtl iimcle liy Mitator Craftniiien, they 
lend di.'ittnctiao and diimity to any home. Mail the 
coupon tod-iu. 


Vtni'iucla. W. 
plenty o( volun 
121(0. Korne.' 
OmnliB, Nebr, 


WORLD-mDE RECEPTIOM 


MIDWEST RADIO CORP. 

__ 
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Midwest guarantees your satisfaction by permitting you to try 
any Midwest set—right in your own home—for 30 days FREK 
trial. Thousands upon thousands of delighted .Midwest owners 
all over the V. S. and in many foreign countries are daily en¬ 
joying the world s rtiust radio programs because of Midwest’s 
revolutionary policy of selling direct from the laboratory at 
rock-hottoni prices—and on easy terms. But don’t judge qual¬ 
ity by price. Even though we offer unbelievably low prices. 
Midwest Radios are of the very highest quality and positively 
guaranteed. 

When vou buy from Midwest, you deal 
with one of the old-established, pioneer 


Terms 

AS LOW AS 


^OefAf/ fhefaef^ 


Dea/l)ire€ta>ifhlaborafones\ 


of from 30'r to 50%. Increasing costs ■ 
are sure to result in higher radio prices 1 

soon. Buy before the big advance- ] 

NOW. while you can take advantage of the 
tremendous values IMidwest offers you. Try 
any Midwest Radio for 30 days—3^ REE—be¬ 
fore you decide. As little as $5.00 puts a 
set in your home. Satisfaction guaranted 
or money back! Just sign and mail coupon— 
or send name and address on postcard. 




.1 


DEPT. Ei- CINCINNATI. OHIO. U. S. A. 

Aec 5Hi Edition 


Cable Address Miraco. 


Established' 1920 
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ANNOUNCING 


the ^ 9 34 

OFFICIAL RADIO 



SERVICE MANUAL 


This new manual has been in actual preparation for several months. The vast amount of important data received from manufacturers who 
are assisting In the compilation of the book, leads us to believe that the 1934 Manual will be more valuable than any previous editions. 


T he necessity of GERxXSBACK 
Manuals in the radio field has bren 
shown by the fact that the total 
rr.les of the tirst three OFFICIAL 
RADIO SERVICE MANUALS, includ¬ 
ing the new CONSOLIDATED EDI¬ 
TION, now exceed 80,000 coiiies. 
Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in¬ 
formation. Whether for 
jjublic-atldress work, tube 
information or a circuit 
diagram, the material 
needid is certain to be 
found in one of the OF- 
HCIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer¬ 
ence work by leading radio 
set manufacturers, mail- 
oider hou.‘5es, jobbers, deal- 
i'Ts and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own co.^sts, 
and in turn pass these sav¬ 
ings on to our readers. 

Second, what information 
not contained in previous 
(ditions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad¬ 
vance information we could 
piint that would be useful 
in the future. 

After careful analysis we 
found that the total cost of producing 
the 1934 Manual would be consider¬ 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Fdition of the OFFICIAI. RADIO SERV¬ 
ICE MANUAL will sell this year for $3..">0. 
The book will be published like the 
Manual—the volume will be sent to you 
t inplete. As usual, we urge that all our 
uaders place their order early so that 
they will get a copy of -the first printing. 
Usually, at the last minute a tremendous 
number of orders come to us and quite 
often orders are held up while the book 
is going through a seccr.d printing. 

.Anticipating such information as may 
serve future radio needs, wv are holding 
many pages of the Manual open until the 
very last minute. Any timely *\lope'* whieh 


we then receive will he included before go¬ 
ing to press. 

In preparing this new edition many of 
the outstanding problems of the Service 
Men have been considered- -methods of 
servicing, the new equipment constantly 
needed to cope with new tubes an<I sets, 
and the other fields of radio, such as pub¬ 


Contents of the 1934 Manual in Brief 

% Diagrams and service notes, more complete than ever before in 
any MANUAL Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim¬ 
mers, neutralixers. etc. 


# Voltage readings for practically all sets, as ar» aid in checking 
tubes and wiring. 

9 All values of Intermediate-frequency transformers used in super¬ 
heterodynes, with the manufacturers' own suggestions as to correct 
balancing. 

9 Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers' own engineers—in other words, authentic 
"dope" right from headquarters. 

9 Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

9 A special section for reference to A.C.-D.C. cigarbox midgets. 
9 A special section for reference to automobile radio. 

9 A special section for reference to public-address amplifiers. 

9 A special section for reference to short-wave receivers. 

9 A special section for reference to remote-control systems. 

9 A complete compilation of radio tube data, covering both the 
old and the many new types. 

9 A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

9 A complete list of American broadcast stations with their fre¬ 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

9 Free Question and Answer Service, the same as in our last two 
Manuals. 

9 No theory; only Service Information in quickly accessible form. 
9 Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This we unconditionally guarantee. 

9 A handy, easily-consulted master Index making it easy for you 
to find almost anything pertainina to your service problem in¬ 
stantly. This index will include all the diagrams published In all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 


.As in previous years, the 1034 Man¬ 
ual will also include .n FREE QUESTION 
.AND .ANSWER SERVICE. In each book 
will be fount! 25 coupons, whi«h en¬ 
title you to free consultation on any ratlio 
service topics. These coupons give you a 
ctnnplete niail service—questions on servic¬ 
ing and opeiating on any set or circuit 
are answered promptly and ac- 
(urately by the etlitors. Re¬ 
member that, at the regular 
rnte of 2r)c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. Anri for the 
Manual, w’e charge only $3.50, 
It is quite evident that the 
19.34 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
standard of the former .Man¬ 
uals. 


ORDER YOUR COPIES NOW 

It is important to evciy 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANU.AL as soon 
as it is published. The new 
book will prove itself to be in¬ 
valuable as those volumes of 
pjevious years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order—the 1934 MAN¬ 
UAL, like its predecessors, is 
a necessity in your businc.ss-. 
We strongly advise you to or¬ 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
book. The 1934 Manual will 
be ready in about eight weeks. 


Mail the coupon today. 


lic-a<ldress systems, short w’aves, auto rarlio 
and others. 


I 


GERNSBACK PUBLICATIONS, Inc, [ 

The illustrations in the 1934 Manual will | 96-98 Park Place, New York, N. Y, 

l>e more explicit than before; inasmuch as i r- i i , I 

be limited t,, the rT::.'rre"e-} 

M-hoinatic circuit, but other illustrations ,.n,| one Copy of the 1»34 

Will show the parts layout, positions of I OFFICIAL RADIO SERVICE. MAN- i 

trimmers, neutralizers, etc. There will be | as soon as it comes off the press, J 

huiulreds of new circuits included, and not | fSentl remittance by check or money | 

one from any previous e.Iition of the man- | ViTrUrnTrulTiird 'i. %. \ 

Hals will be repeated. This ire uticondifioti- • stamps.] | 

(tiiy i/«ara/i<€C. j 

The number of pages in the new Manual Name. . I 

will exceei) 400, with hundreds of illustra- j 

tions, including diagrams, charts, photos, a., | 

picture layouts, etc. The size of the Man- I . 

ual will be the same as that of the former i i 

vedumes—9x12 inches, with a flexible, I . " or- 

loose-leaf binder. L_ 
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SERurcE Man PEAieft RapiOTRici^ 

**Takes the Resistance Out of Radio’' 


Editorial Offices; 96-98 Park Place, New York, N. Y. 


HUGO GERNSBACK, Editor 


Vol. V. No. 4, Octobir, 1933 


RADIO EXPERIMENTING 

An Editorial by HUGO GERNSBACK 


W HEN radio was as yet young, there was only a 
single line of experimentation that could be fol¬ 
lowed, This, of course, had to do with either a 
transmitting or receiving set. 

However, as radio becomes older, it becomes amazingly 
diversified—indeed, the radio experimenter of could 

not even be reconciled with the old-time experimenter of 
the lli05 vintage, when radio first got its start. 

Of course, a large percentage of the experimentation 
which is still going on is in the design of radio sets, be 
they intended for long waves or short. With the short¬ 
wave experimenters, who are doing the lion’s share of the 
experimenting, there are today certainly not less than 
350,000 experimenters in this country alone who pursue 
the art as a hobby; at least to begin with. As it frequently 
happens, however, the hobby soon turns the experimenter 
into a professional, for it is from the field of radio experi¬ 
menters that our best radio engineers, our radio manufac¬ 
turers, and our radio Service Men are drawn. 

Radio experimentation in other words is simply a prov¬ 
ing ground, or a graduating class for the radio industry 
of tomorrow. This point should never be lost track of, 
since it is one which is peculiar to the advancement of 
the radio art. Nor is it a new point, because the relation 
has been ever the same since the days of Marconi, when he 
himself was an experimenter, sending and receiving dots 
and dashes with a spark coil and coherer arrangement. 

The radio experimenters of today, that is, those whose 
interests lie outside the development of radio sets, also go 
in for the following fields, each one of which is becoming 
larger every year: 

Audio amplification, also called Sound or Public Ad¬ 
dress, which is already a huge adjunct to radio itself, and 
which attracts thousands of experimenters who find new 
uses (and most surprising ones) for sound amplification. 

Electronics, which is so huge an activity that it has al¬ 
ready been sub-divided into many classes. By electronics 
is meant the use of the radio vacuum tube in its many 
applications, chief of which, today, is in conjunction with 
photoelectric cells. This particular field, which came into 
prominence only during the past few years, threatens to 
become one of the largest, and is rapidly becoming an art 
all by itself. Here is an excellent and most fruitful field 
for the dyed-in-the-wool experimenter. Without touching 
them, he now can open doors; he can sort cigars, beans, 
nuts; he can catch burglars, he can light his car headlights 
at sundown; he can switch on the lights in the house at 
sundown, and in fact, do thousands of other, entirely un¬ 
suspected things, all by means of the photoelectric cell in 
conjunction with the radio tube. Electronics is, indeed, 
a great and rich field, which is only now being opened up; 
and one which will become tremendously large, due mainly 
to the endeavors of radio experimenters during the next 
few years. 


Then, we have the neglected field of the “limited*’ ra¬ 
dio telephone, which is suitable for communication in the 
same building, across the street, for use at camp, and for 
many other services. While you are not supposed to oper* 
ate a radio telephone without a license, the use of such an 
instrument, where it does not disturb others, especially at 
isolated points, is not unlawful; particularly, if the effect 
of the transmitter does not go beyond the State border. 
If no aerial and ground are used, and only a single small 
tube is made use of, the action of the instrument becomes 
identical to that of a Service Man’s oscillator, which also 
is a miniature transmitter. The design of either instru¬ 
ment, however, is such, that the radius is probably not 
more than about 100 feet, and therefore little disturbance 
is created, particularly when the instrument is operated 
on a frequency below the broadcast band. The experi¬ 
menter finds good use for such an instrument for inter¬ 
office communication, as an inter-house radiophone, at gar¬ 
den parties, for “mind-reading,” and for other stage per¬ 
formances where intelligence is to be transmitted to an¬ 
other party by means of a mobile receiver, a mobile trans¬ 
mitter, or both. 

There are also many other uses to which the radio tube 
can be put, and it might be said that the surface has not 
yet been scratched. 

There is hardly a field of human endeavor into which 
the ubiquitou.s radio tube will not be fitted, sooner or later. 
Among the odd uses which experimenters have found for 
vacuum tubes, I will mention the following: 

Ultra-fine measuring devices; a billionth of an inch can 
be measured today by means of a vacuum tube. A steel 
bar, half an inch square and about 3 feet long, and form¬ 
ing one plate of a condenser, will indicate the weight of 
a fly which has hopped onto one end; the fly depresses the 
bar to a slight extent, thus causing a change in the ca¬ 
pacity of the condenser. 

Spectacular Tesla coil experiments can be performed 
with the adjunct of radio tubes and the old fashioned 
spark coil or generator devices in use years ago. 

In addition, we have the radio robot for airplanes, which 
is also an adaptation of radio methods; and we have com¬ 
binations of the radio tube with the thermocouple, by 
which fogs are pierced, thus making it possible for navi¬ 
gators to “shoot the sun” without actually seeing it. 

Television, of course, is still in the offing; yet, it. too, 
must make abundant use of vacuum tubes. No doubt, the 
final solution of television itself will come about without 
recourse to moving parts such as the present-day whirling 
disc. Indeed, the entire problem of television will only 
be solved with some form of a radio tube, and with radio 
instrumentalities. ... 

The experimenter’s radio field is not only an interesting, 
but a lucrative one. We are still at the beginning of radio, 
and the great radio inventions are still to be made. 










HOW TO MAKE 



Exterior view 


Fig. A 

of the oscillator unit at the "sendinc" end of the inter.phone. 


EXPERIMENTAL 


#WHAT YOU CAN ACCOMPLISH 
WITH THIS NEW INSTRUMENT 


(2 

(3] 

W 

( 5 ] 


I?! 


( 8 ) 


Arrange "mind reading" ac+s +o mys+ify friends; 
Arrange a "portable oscillator hunt"; 

Install a telephone system to talk to neighbors; 
Install an inter-ofRce communication system; 
Experiment with short-distance duplex radio 
telephony; 

Experiment with "wired radio" telephony; 

Make a fun-provoking "radio dictaphone"; 

Make a portable "call system" without wires. 

W. PALMER and 



OSCILLATOR 
TUBE 
TYPE 30 


Fiq. C 

Intarior viaw of the oscllletor. Note the simplicity. 


TUNING CONDENSER 



rig. I 

Schematic circuit of the oscillator shown at A & C. 


R adio experimenters will tind a 
great deal of interest and a broad 
field for experimenting in the con¬ 
struction and use of a small 
portable, modulated oscillator and a 
single-tube portable receiver. The oscil¬ 
lator can be made to work on any given 
frequency, preferably very high, such 
as 60 megacycles (5 meters). An ex¬ 
perimental unit of this type was con¬ 
structed and tried in the editorial 
office of Radio-Craft and fine commu¬ 
nication could be accomplished over a 
distance of several hundred feet! In 
the experimental unit, a single, 30-type 
tube was employed for the modulated 
oscillator, and another of the same 
tubes for the receiver. The complete<i 
units are shown at A and B, respec¬ 
tively; interior views are C and D, re¬ 
spectively. 

A word of caution is necessary here, 
regarding the regulations of the Fed¬ 
eral Radio Commission. The modulated 
oscillator of the system constitutes a 
radio transmitter, and unless care is 
taken to prevent the signals of the os¬ 
cillator from reaching over the boun- 
<lary line of the State in which it is 
operated, or interfering with other 
radio communication, a portable trans¬ 
mitting license must be obtained from 
the Radio Inspector of your district. 
Otherwise, of course, the instrument is 
considered merely as another version of 
the ‘'service oscillator.” The circuit of 
the oscillator is shown in Fig. 1; in 
Fig. ‘J is shown the receiver diagram. 

The uses of a short-distance com¬ 
munication system of this type are 
numerous. For instance, the units 
lend themselves admirably to stage 
performances where “mind reading” 
acts may be performed to the mysti¬ 
fication of the audience. Another use 
is for inter-office communication. A 
specific example of this is found in the 
picture on the cover in which the man 
on the right is taking an inventory and 
dictating the figures directly to the 


stenographer on the left. It is obvious 
that this method makes the task much 
easier than ordinary methods, as the 
man taking inventory can move from 
place to place at 'will. 

Another use for such a communica¬ 
tion arrangement is for a portable call 
.system where it is not convenient to lay 
regular telephone wires. As the recei\’er 
draws very little current, it can he op¬ 
erated continuously and the oscillator 
turned on whenever a call is desired. 

While the experimental units were 
made for transmission only from the 
oscillator to the receiver, it is quite 
possible to arrange two-way communi¬ 
cation with the same apparatus. As you 
can readily see from the diagrams, the 
oscillator and receiver are very similar. 
In fact, they are identical except for 
the value of resistance used in the grid 
leaks, the addition of the modulation 
transformer and microphone to the 
oscillator, and the headphones to the 
receiver. 

The ahttve suggestions as to the use 
of the system are by no means complete 
and the experimenter will without 
doubt find innumerable other u.«es 
for it. 

The complete portability of the units 
is evident from the photographs. The 
filament batteries are ordinary 4^^ V. 
“C" batteries while the “B” supply i.< 
obtained from 22^ V. “B” batteries of 
the smallest size. Thus the weight of 
the complete receiver is less than 
lbs.: while the o.sc ilia tor weighs only 
2 Ihs, 

The Oscillator 

A glance at the circuit of the oscilla¬ 
tor shows that it does not follow the 
standard design for small short-wave 
oscillators. The necessity for modu¬ 
lating the output, without the use of 
additional tubes, etc., and the fact that 
the oscillator must be tuned rather 
broadly, is the cause for the unusual 
circuit. .As the oscillator is carried 
from place to place, the output is 


200 


RADIO-CRAFT for 


OCTOBER, 1933 







































AND OPERATE AN 

RADIOPHONE 


The "Experimental Radiophone" described 
in complete detail by the authors was first 
suggested by Mr. Hugo Gernsback. For 
lack of space only a small number of its ap¬ 
plications are listed in the box at the left. 
This device is the first one which since the 
advent of electronic music could be called 
a really and truly experimenter’s instrument. 
And, more experimental radio units are 
coming. 

GEORGE W. SHUART^^^^h 



F!q. B 

Exterior vi«w of the receiver, which operates at 20 meters or less. 


naturally unsteady which necessitates 
relatively broad tuning of both the 
sending and receiving units. 

The positions of the parts are clearly 
shown in the photographs. It will be 
noted that a modulation transformer is 
used. In making the original oscillator 
some difficulty was encountered in mod¬ 
ulating it. Ordinary methods such as 
placing the microphone in the grid cir¬ 
cuit; in the plate circuit; or coupling it 
to the coils by a small loop of wire 
either suppressed the oscillations alto¬ 
gether, or resulted in insufficient modu¬ 
lation. However, the addition of a 
small modulation transformer con¬ 
nected in series with the grid leak suc¬ 
cessfully eliminated the difficulties. 

In order to eliminate the necessity 
for a separate microphone battery, the 
primary of the ‘*mike** transformer and 
the “mike'' itself were connected across 
the full 4^ V, of the filament battery. 
While this introduced an additional 
drain on the “A" battery, the weight 
of the oscillator was considered of more 
importance than the life of the bat¬ 
teries. 

The coils for both the oscillator and 
the receiver are made by winding an 
equal number of turns for both the grid 
and plate circuits on a tube 1 in. in 
diameter. The number of turns depends 
on the frequency at which the system 
is to be operated. For the 5 meter 
band, this will consist of only one or 
two turns depending on the value of the 
tuning condenser. The experimental 
model was operated at about 20 meters, 
but as suggested before, a wavelength 
of about 5 meters would be more suita¬ 
ble. The coils for the 20 meter unit 
consist of about 6 turns of No. 22 cot¬ 
ton covered wire for both the grid and 
plate, separated about H-in, 

The values of the remaining parts 
are indicated on the circuit diagram. 
The 17 ohm resistor in the filament lead 
is used for reducing the filament voltage 
to the required 2 V. It may be either 


a rheostat or a fixed resistor. The loO 
mmf. condenser, C2, couples the grid 
and plate circuits capacitatively and 
completes the oscillatory circuit of the 
grid coil and tuning condenser. The 
.01-mf. condenser, C3, is a bypass unit. 
The 10,000 ohm resistor, Rl, is the grid 
leak and is connected in series with the 
secondary of the modulation trans¬ 
former. The value of the tuning con¬ 
denser depends on the frequency de¬ 
sired. A 50 mmf. variable condenser 
was employed in the 20 meter experi¬ 
mental unit. 

A short length of wire about two feet 
long is connected to the plate of the 
tube to increase the radiation of the 
oscillator. The strength of this radia¬ 
tion can be greatly increased by length¬ 
ening this wire, but the warning about 
interfering with short-wave radio cont- 
municationy mentioned above, must he 
heeded. In using the oscillator the 
length of the radiating wire should be 
kept as small as possible to cover the 
desired distance. 

In adjusting the oscillator, a size of 
coil should be chosen that will tune to 
the desired frequency with the tuning 
condenser at a point near its minimum 
value. The strength of the oscillations 
is greater under this condition than 
when a larger capacity is employed. 

The Receiver 

While the circuit of the receiver is 
almost identical with the modulated 
oscillator, the operating conditions are 
somewhat different. It is obvious that 
the receiver must be quite sensitive to 
pick up the feeble oscillations produced 
by the type 30 modulated oscillator 
tube working without any aerial or 
ground and with only 22^ V. on the 
plate. 

For this reason, the receiver is oper¬ 
ated under circuit conditions that pro¬ 
duce superregeneration. This supplies 
high sensitivity and broad tuning as 
(Continued on page 2S2) 



Fig. 0 

Interior of the receiver. Few parts are needed. 



Fig. 2 

Circuit diagram of the receiver, shown at B and D. 
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LATEST RADIO 
EQUIPMENT 


ADVANCED ALL WAVE SUPER MET. 

HIS all-wave superheterodyne has 
many new features, including a 
'‘quadrotuned’' L F. amplifier that 
achieves practically straight line cut¬ 
off beyond the 10 kc. band; a colored 
illuminated frequency dial, divided 
into S. W. channels; fully automatic 
tone control that acts as a noise sup¬ 
pressor on weak signals; and an elec¬ 
tron-coupled beat oscillator for finding 
S, W. stations. 

These sets are fabricated and ad- 
ju>led individually, by exi)erienced men. 


IMPROVED R.F. CHOKE 

HE frequency range of this K. F, 
choke is much wi<ier than ordinary, 
due to a better understanding of the 
controlling factors. It has a working 
range of 500 to 20,000 kc.; an induc¬ 
tance of 24,5 inh,; a maxir.jum distrib¬ 
uted capacity of 12,5 nunf.; and a D.C, 
resistance of 145 ohms. Inductance 
and capacity figures were nieasure<l at 
radio frequencies, with the shield in 
I>lace, 

The discriminating designer will 
welcome these supeiior characteristics. 


CAR-BAHERY CHARGER 

HIS new charger has been designed 
especially for car battery charging, 
to compensate for the extra drain im¬ 
posed on many car batteries by radio 
sets, etc. It uses a tantalum rectifier, 
charging at 2’^ amps., w’hich tapeis 
oflf as the battery reaches full charge. 
Two cords aie provided; one for the 
electric socket, and a special cord and 
polarized plug for connections to the 
car. 

The charger is small and compact, 
measuiing only 8x5x7'/^ ins. high. 



Superheterodyne Set (No. 131) 


R, F, Choke (No, 133) with an unusually wide 
frequency range. 




Battery Charger (No. 135) 


I 


PORTABLE RADIO-PHONOGRAPH 

A 5-TUBE portable, A.C.-D.C, super¬ 
heterodyne and phonograph com¬ 
bination using a type 77 tube as first- 
detector, a 78 as I, F. amplifier, a 77 
second-detector, a 43 audio amplifier 
and a 25Z5 rectifier, has just been an¬ 
nounced. The I, F. is 175 kc. The 
field-coil of the phonograph motor i.s 
tapped for voltages from 100 to 250, 
A.C, and D.C, 

It measures 13x14x7ins,; weighs 
( nly 22 lbs,, and carries 8 records. 


REPLACEMENT CONTROLS 

SAMPLE of a complete line of re¬ 
placement volume control resistors 
with several novel features are shown 
below. 

The resistance element is carbon, 
fired at high temperatures, which gives 
it a hard, glassy surface, moulded di¬ 
rectly into the hakelite frame. A 
nickel-chrome ^^shoe’’ slides smoothly 
over the resistance element, giving a 
smooth, unbroken variation of resis¬ 
tance (with any taper). 


NEW TRIMMING CONDENSERS 

NEWLY designed type of trimming 
condenser, available in either sin¬ 
gle oi‘ double units, for use in 1. F. 
transformers, etc., is j)ictured here. 

It is mounted on high grade ceramic 
material and the plates are of spring 
metal. Single or double assemblies in 
any practical range; the lowest 10 to 80 
mmf. and the laigest 700 to 1000 mmf. 

Note that bdh resonant circuits of 
an LF, 1 1 an-^foi-nier may be tuned from 
one side of the unit. 



RadiO'Phonogrdph Combination (No, 132) 



Volume Control (No. 134) 



I 


Trimming Condenser (No. 136) 


Name of manufae.urer of an, devi.o win be sent on receipt of a „lf-addr..red, .tamped envelope. Kindly piv, (rumb.,) in deseeiption under pielare. 
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Wire-Wound Resistors (No. 137). These resistors 
are cove^-ed with an insulating material. They are 
Color-coded and stamped with the resistance value. 


I-WATT WIRE-WOUND RESISTORS 

O NE of a new series of 1 \V. wire- 
wound resistors of .small size is 
shown above. They are available in 
sizes of 100 to 25,000 ohms and are 
provided with 1 Va. in. soldering leads. 

In the construction of these resis¬ 
tors, the resistance wire is wound over 
a core of special insulation, and the 
ends then locked and brazed to the 
terminals. 



I 


Variable Resistor (No. 140} 

WIRE-WOUND VARIABLE RESIST¬ 
ORS 

HIS resistor wa.s designed with the 
idea of dissipating the greatest pos¬ 
sible amount of heat, and providing a 
positive contact without wear on the 
resistance element. It will be noticed 
that this element is open to the air. 

Various sizes are obtainable from 
25 to 150 watts. 


P. A. Speaker (No. 142). The horn, with its small 
internal baffle, is equivalent to a straight baffle 
of approximately double the size. 

A NOVEL P. A. SPEAKER 

HE new speaker snown above con¬ 
sists of a dynamic driver combined 
with an exponential horn. The field 
of the driver is energized from a 6 V., 
D.C. source. The diaphragm is 6 ins. 
in diameter and is made from fibrous 
j)ulp. The voice coil will carry 15 W. 
continuously. Horn is 3V^ ft. long; bell, 
28x28 ins. 




Fuse Retainer (No. 138) 


A CABLE FUSE MOUNTING 

T he fuse retainer shown above was 
developed for manufacturers of auto 
and battery sets desiring a fuse mount¬ 
ing that would not take up space and 
still be accessible for renewals. 

It is hung in the line between the 
battery and the radio power supply. A 
tension spring assures a good contact 
to the fuse at all times. 



Lina Atfanuator (No. 139) 


A NEW LINE ATTENUATOR 

T his attenuator, shown above, has a 
30 step, ladder-type network, and 
is designed for extremely low noise 
level. Standard impedances of 50, 
200, 250 and 500 ohms are available, 
but any other practical value can be 
furnished. 

The size including the metal shield 
is 2%x2 1/16 ins. deep. 



Coin-Slot Machine (No. 141) 

RADIO COIN-SLOT MACHINE 

If ere is a novel little timing device 
^ which may be installed on any 
radio set, or equivalent device, in or¬ 
der to make it a commercial vending 
machine. It may be installed in prac¬ 
tically any position and is designed to 
accommodate nickels, dimes and quar¬ 
ters. The small dial (upper right cor¬ 
ner) tells the time of duration. Oper¬ 
ates on A.C., D.C., or batteries. Fin¬ 
ish is two-tone Italian bronze. 

The Service Man and dealer will no 
doubt appreciate the possibilities of 
this device. It may be installed in 
candy and soda stores; railroad sta¬ 
tions, hotels, and in fact, any public 
place. The income from the installa¬ 
tion should be worth while. 



Dynamic Mlk« (No. 143) 

A DYNAMIC MICROPHONE 

"THIS unit has many advantage.s over 
' the carbon type and is more desir¬ 
able than the condenser *‘mike.*' 

It is designed for an output imped¬ 
ance of 50 ohms with a sensitivity of 
40 db. No polarizing voltage is needed. 
It will pick up sound over a 180 degree 
swing, 90 degrees on either side of nor¬ 
mal. Finished in either nickel or black. 



Dial Lights (No. 144) 


DIAL LIGHT ASSEMBLIES 

A bove are shown a new jewel—, 
k and a few of many dial-light as¬ 
semblies made for various manufac¬ 
tured receivers. The manufacturer of 
the.se items makes a specialty of sup¬ 
plying these items to set manufactur¬ 
ers, at their specifications. 

The difference in design and the 
quality of manufacture are apparent. 
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Fig. A, teU; Fig. B, center; Fig. I, right 

At A^ is shown the front panel of a new meter, available In kit form, which 
permits voltage, current, continuity, capacity, resistance, output end lnn- 
pedance tests to be made. A rear view of the instrument, ready to be wired, 
is Fig. B, The schematic circuit Is A, in Fig. I; wiring diagram, B, (No, 145}. 



A MULTI-PURPOSE TEST INSTRUMENT 

N the illustrations above is shown a new te.<t insirunienl 
which will appeal to every Service Man and radio experi¬ 
menter; the circuit used in this device is also given. It is 
one of three units designe<l to c<»inprise a service in.«trunient 
of extreme versatility; and which may be built in sections, 
one at a time, at the convenience of the radio man. The 
other two units, not shown, are a service oscillat<ir and an 
analyzer. 

The .services and ranges of the illustrated instrument, 
called the model 90 Tester, are as follows: voltage, A.C. 
<»r D.C., 0-5-10-50-100-250-500-1000 V.; current, D.C., 0 - 1 - 
10-25-100 nia.; current, A.C., 0-1 nia.; resistance, 0 - 1000 - 
10,000 ohnis- 0 . 1 -meg.; it is also suited to making impedance, 
capacity, continuity and output tests. 


Low resistance value.'^ are easily read, the fust major 
division on the 1000 ohm scale being ten ohms. The meter 
Used has an accuracy of 2'/ on D.C. and on A.C. The 
resistors used are of pieci.sion type and have an accuracy 
rating of 1 ^'r. The kit of parts includes the meter, a black 
crystal line-finish cast-aluminum case, and all necessary 
resistors, switches, tip-jaeks, etc. The “C” battery must 
be supplied by the constructor. The cast-aluminum case 
measures 1% x 4 -'4 -x 2 ‘\ ins, high. 

Referring to A. in Fig. 1 . switch A should be in the 
“volt” position when reading volts, 1 ma., and 0 to 0 . 1 -meg. 
This switch .should be shifted to the “ma.” position to read 
the ma. ranges of 0-10-25-100 ma. When using the optional 
ohnnneter circuit, sh(»wn dotted, switch A should be in the 
( Ci»/* 11 h ti( (I Otf 


TESTING BY "SELECTIVE ANALYSIS" 

HE latest development in radio test equipment is the 
“selective analyzer” illustrated at the lower right. It 
not only tests all present-day tubes, but also provides for 
all forthcoming types. 

This year’s tubes have completely upset all preconceived 
ideas as to standards of connection and we ntjw have tapped 
heaters with the requirement for measuring filament volt¬ 
age to other than the normal heater pins. The cathode 
wanders around among the other pins and may take any 
position. It has also multiplied itself and we may have 
two or possibly three cathodes to which certain voltages 
must be measured. We have two complete tuhe> in one 
envelope and there seems to he no end to the possibilities 
r>f multiplying the number of electrodes brought out on a 
single base. 

As a concrete example of the requirements, assume a 7- 
prong tube with a top cap. This gives us 8 electrodes. We 
may be required to measure voltage from any electronic to 
any other electrode and with 8 elec*trode> this gives us 28 
})ossible pairs. If we have 10 voltage ranges to cover all 
possibilities, and we must measure direct or reversed on 
any range and on any pair of electrodes, we have a total of 
.500 po.ssible combinations of polarity, range and position. 
.\nd to measure current, we are required t() go into each 
circuit with the exception of the filament circuit and this 
means that we will make measurements in any of 0 elec¬ 
trodes, and if we assume 9 possible ranges and also the 
possibility of either polarity, w’c have 108 more possible 
combinations. 

The total is 068 possible D.C. measurements. If we add 
the possible A.C. measurements of filament and rectifier 
supply voltages we reach a grand total of something like 
700 possibilities and to follow the matter through in the 
old w^ay, we would require a 700 point switch if we were 
to procee<l wdth a sing’e switch. To be sure, we can break 


this up into a group of switches and reduce the number of 
possibilities but the total still remains a formidable figure. 

Also, \\c are likely to >ee more and more pins on a base 
as the tendency is consistently to get more elements into a 
single tube and the requirement of extreme flexibility of a 
system is still paramount. 

The new method of “selective analysis,” exemplified in the 
test instrument illustrated, is a method of making voltage, 
current and resistance readings in a radio set through the 
medium of a standard analyzer plug which brings out all 

(('fitttfot 



The "Selective Analyzer," a new test instrument for the Service Man {No, 14^}. 
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AND NOW-THE "SHOE-BUTTON" TUBE 


LAST SPRING. IN OUR MAY ISSUE— 

—^we thought to perpetrate a hoax on our readers 
m the form of an April Fool joke. At that time we 
Introduced the Vest-Pocket, 7-Tube Superhetero- 
Ultradyne, as well as the “APR I*' tube. This tube 
was described as being I in. by %-in. in diameter. 

The joke, within four months, has become a grim 
reality, and we now have the SHOE-BUTTON tube 
which, being only half an inch high, is a 50yo 
provement over our April Fool idea. 

The new tube is a product of the Research and 
Development Laboratory of the R. C. A. Radiotron 
Co. While the present tube is only made for use in 
ULTRA-SHORT waves, there is no doubt in our 
mind that sooner or later the tube will become avail¬ 
able as a regular, standard tube for broadcast re¬ 
quirements. 

THIS TUBE IS STILL IN THE EXPERIMENTAL 
STAGE. IT IS NOT AS YET ON THE MARKET. 
R. C. A. RADIOTRON COMPANY WISHES US 
TO PARTICULARLY EMPHASIZE THIS POINT, 
AS THEY ARE NOT IN POSITION AS YET TO 
FILL ORDERS. When the tube is released, an an¬ 
nouncement to this effect will be made in RADIO- 
CRAFT. 


F or transmission and reception at wavelengths down 
to about 5 meters conventional types of tubes and cir¬ 
cuits have been found satisfactory. At these wave¬ 
lengths feed-back oscillators and T. R. F. amplifiers 
may be constructed, using standard receiving tubes. How¬ 
ever, at wavelenths of less than I meter, such tubes and 
circuits have been found entirely unsuitable because of the 
large inter-electrode capacitances and lead inductances of 
the tubes, and recourse has been had to the Barkhausen- 
Kurz type of oscillator, in which the wavelength depends 
upon the time of transit of the electrons across the space 
in the tube. These oscillators have been used both for 
transmission and reception, operating in receivers as super- 
regenerative detectors or as heterodyne detectors. By 
means of these tubes much important study of the prop¬ 
erties of these waves has been made possible. From the 
standpoint of practical use, however, the receivers are 




Fig. A 

The «*tf€mely small s»te of the "Shoe-button" tube is shown by the ruler. 


entirely un.<at is factory, since they are in-sensitive, non- 
selective, unstable and noisy in general. In addition they 
require considerable power supply, and radiate energy 
from the receiving antenna. 

In an attempt to produce more satisfactory receiving 
methods at these wavelengths an investigation has been 
carried out by B. J, Thompson and (i. M. Rose, Jr., in the 
Research and Development Laboratory of the RCA Radio¬ 
tron Co,, of the properties of extremely small tubes oper¬ 
ating on the conventional principle.^. Triodes and screen- 
grid tubes representing approximately a ten-fold reduction 
in dimension, as compared with conventional receiving 
tubes, have been made; an experimental, laboratory model 
is illustrated in Hg. A. The maximum overall dimension 
of these tubes is less than % in. It is found that these 
tubes approximate closely in all electrical characteristicr^ 
the conventional size tubes, except that the inter-electrode 
capacitances and lead inductances are reduced to about 
1/10 those of the larger tubes. 

These tubes have been operated in a T. R. F. receiver 
at a wavelength of 1 meter. This receiver consisted of 
two stages of T. R, F, amplification using the screen-^ids, 
and a grid-leak detector and 1 stage of A. F. amplifica¬ 
tion, using the small triodes. The set was enclosed in a 
shielded box less than 7 in. long and 3 in. high. The 
amplification was found to be approximately 4 per stage. 
The operation was in every way similar to that of con¬ 
ventional sets designed for much longer wavelengths. 

The triodes have been operated as oscillators in a simple 
feed-back circuit at wavelengths as short as 30 cm. At 
this short wavelength the plate supply was 112 V. and 
the plate current 3 ma. 

It appears from these results that these small tubes 
should make reception possible at wavelengths well below 
1 meter in the conventional circuits used for much longer 
wavelengths. Due to the small sfze of these tubes they 
are not very suitable for transmitters, as the power out¬ 
put is very low. 

This work was carried out, in the laboratory, as part of 
a program of research on short waves. These tubes are 
not available commercially, and no attempt is being made 
to manufacture them at the present time. 
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THE NEW 



Fig, A 

Ihe new photoelecfric “Iconoscope" cathode-ray television transmitting tube. 


ATHODE-RAV 

The "missing link" In the cathode ray sys¬ 
tem of television, a weightless-beam pick- 
up device for use at the transmitter, has at 
last been achieved in the "Iconoscope" de¬ 
scribed in this article. Its companion at 
the receiver, the "Kinescope," has been 
described in previous articles in the press. 
This system of television, unlike previous 
methoclj, has no moving parts! 


R. D. 


S INCE television will form the basis of the next real 
“wave” of public interest in radio* the following de¬ 
scription of the “last word" in television technique 
has been compiled. 

The picture mosaic for a great number of years—since 
1S75, in fact, when Carey prooosed the use of a multitude 
of selenium cells in imitation of the construction of the 
hurnan eye—has been the ideal of scienti.^ts who have been 
trying to evolve a practical method of transmission and 
leception involving a system of television more nearly 
perfect in theory than that of the now out-moded “scan¬ 
ning disc.” 

Coupled with the idea of a “mosaic” system of television 
there has been the hope that moving parts could be elim¬ 
inated—in other words that a “weightless-beam” could be 
used to supplant other methods of segregating the object 
view into its component elements, and, at a remote point, 
Ti-combining them. The weightless-beam principle of 
operation was demonstrated to be practicable in the rc- 
<eivin(; unit of a mosaic television system when the “Kine¬ 
scope” (kine, motion; and scope, observe) was demon¬ 
strated to the radio fraternity several years ago. In this 
arrangement a cathode ray i>!ays over the surface of a 
plate covered with a fluorescent material, such as wille- 
mite, which ha.s been made slightly conductive to permit 
the electron charge .set up by the cathode ray beam to leak 
off. 

The final link in the system, a pick-up device termed an 
“Iconoscope” (icon, image; and scope, observe), for use at 
the iransmiiier^ has at last been developed by a pioneer 
in the field, Dr. Vladimir K. Zworykin of the research lab¬ 
oratories of RCA Victor Co. 

The operation depends upon the use of a plate which is 
essentially a mosaic of minute, light-sensitive cells onto 
which the picture is projected by means of a lens system. 
These cells develop minute voltages in the condensers 
formed by the capacitance between these cells and adja¬ 
cent conductive surfaces. The weightless-beam or cathode 
lay scanning these condenser units discharges them into 
the input circuit of a vacuum tube amplifying system. 
From this point the usual procedure of modulating the 
transmitter, radiation, and reception takes place. (A wave¬ 
length of 6 meters is particularly suitable for this system.) 

The Iconoscope Pick-Up Tube 

In Fig. A is illusti’ated the new pick-up tube. It sup- 
pi ie.^ the missing link in a theoretically perfect system of 
ttle\ision. The schematic circuit illustrating the principle 
of opeiation is shown at A in p'ig, ] ; the manner in which 
it connects into a transmitter set-up is shown at B in the 
same figure. 

The cathodes of the iconoscope tube are in the shapt* 


of a photosensitive mosaic on the surface of a “signal 
plate” and insulated from it; the anode is common and 
consists of the usual silvered portion on the inside of the 
glass bulb. 

The capacity of each individual element with respect 
to the signal plate is determined by the thickness and 
dielectric constant of the insulating layer between the 
elements and the signal plate. The discharge of the pos¬ 
itive charge of the individual elements is accomplished by 
a weightless electron beam originating from what es¬ 
sentially an “electron gun,” located opposite the mosaic 
and inclined at 30®-to-the-normal passing through the mid¬ 
dle of the mosaic. Both mo.^^aic and electron gun are en¬ 
closed in the same, highly-evacuated glass bulb. (The in¬ 
clined position of the gun is merely a compromise in the 
construction in order to allow the projection of the picture 
on the surface of the mosaic.) 

In practice, the number of individual photo elements 
in the mosaic is many times greater than the number of 
picture elements, which is determined entirely by the size 
of the scanning spot. Further, it has been found that 
all the elements of the mosaic should be of equal size and 
photo-sensitivity, and equal in capacity with respect to the 
signal plate. The fact that the exploring spot is much 
larger than the element modifies and simplifies this le- 
quirement so that the average distribution, surface sensi¬ 
tivity and capacity of elements over an area of the mosaic 
should be uniform. 



In A, above, are shown structural details of the new cathode-ray television 
tube. At B is illustrated the manner in which this new tube is connected. 
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TELEVISION TUBES 


•I 


SOME OF THE POINTS OF INTEREST 
(!) No moving parts; 

(2) More sensitive than the human eye and extends 
into the infra-red and ultra-violet regions; 

(3) More detail than the finest "half-tone**; 

(4) Accurate and speedy as the ordinary motion 
picture camera; 

Suitable as an ultra-violet microscope; 

Tubes plug into sockets like ordinary radio tubes; 
The most compact television system yet devised; 
Both the picture pick-up and the reproduction 
may take place in ordinary daylight; 

9) *'Streaks** do not exist in the reproduction; 

10) Makes color television practicable. 


5 

6 
7 
8 ! 



Fig. B 

Abov« th« r«c«mr»g tube which completes the cathode ray system of tele¬ 
vision.* Electrical and optical lag at transmitter and receiver aid fidelity. 


WASHBURNE 


Construction of the "Mosaic*’ 

The difficult problem of uniformity is solved by the help 
of natural phenomena. It is known that mica can be split 
into a thin sheet of practically ideal uniform thickness 
and it therefore serves as a perfect insulating material 
for the mosaic. The signal plate is formed by a metallic 
coating on one side of the mica sheet. The simplest method 
of producing the mosaic is by direct evaporation of the 
photoelectric metal onto the mica in a vacuum. When the 
evaporated film is very thin it is not continuous but con¬ 
sists of a conglomeration of minute spots or globules quite 
uniformly distributed and isolated each from the other. 
(Another possible method is that of ruling the mosaic from 
a continuous metallic film by a ruling machine.) The 
mosaic which is used at present is composed of a very large 
number of minute silver globules, each of which is photo¬ 
sensitized with caesium by a special process. 

Since the charges are very minute the insulating prop¬ 
erty and dielectric losses should be as small as possible. 
Mica of good quality satisfies this requirement admirably. 
However, other insulators can also be used and thin films 
made of vitreous enamels have been proved to be entirely 
satisfactory. The insulation is made as thin as possible. 
Thus, the capacity to the signal plate of one square cen¬ 
timeter of mosaic is usually of the order of 250 to 300 
mmf. 

The sensitivity is of the same order as that of corre¬ 
sponding, high-vacuum caesium oxide photocells. The same 



Fig. 2 

Abov«, at A, tha recaiving tuba dascribad In pravlout magazina artlclaz. 
•alow, at B, tha racalving tuba is shown connactad into tha racaivar circuit. 
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relative efficiency is true also of the color response. (There 
is a cut-off at the blue part of the spectrum but it is due 
only to the absorption by the glass envelope.) 

Th3 "Electron Gun" 

The electron gun producing the beam is quite an im¬ 
portant factor in the performance of the iconoscope. Since 
the resolution or “definition” is determined by the size of 
the spot, the gun should be designed to supply exactly the 
size of spot corresponding to the number of picture elements 
for which the iconoscope is designed. For the examination 
of 70,000 picture elements on a mosaic plate about 4 in. 
high, the distance between two successive lines is about 
.016-in.; the diameter of the cathode-ray spot is approxi¬ 
mately one-half of this size. This imposes quite a serious 
problem in the design of the gun. 

The electron gun used for this purpose is seen by ref¬ 
erence to A in Fig. 1 to be quite similar to the one used 
for the cathode-ray tube for television reception or the 
kinescope show’n at A in Fig. 2, and which has already 
been described in several papers. This “gun” consists of 
an indirectly-heated cathode, shown at C in Fig. lA, with 
the emitting area located at the tip of the cathode sleeve. 
The cathode is mounted in front of the aperture O of the 
controlling element G. The anode A consists of a long 
cylinder with three apertures aligned on the same axis 
with cathode and control element. This gun structure is 
mounted in the long, narrow glass neck attached to the 
spherical bulb housing the mosaic screen. The inner sur¬ 
face of the neck as well as part of the sphere is metallized 
and serves as the second anode. Pa, for the gun and also 
as a collector for photo electrons from the mosaic. The 
first anode usually operates at a fraction of the voltage 
applied to the second anode, which is approximately 1000 
volts. 

The focusing of the electron beam is accomplished by 
the electrostatic field set up between the elements of the 
gun, and between the gun itself and the second anode. The 
theory of electrostatic focusing for this type of gun, briefly 
summarized, amounts to the fact that a correctly-shaped 
electrostatic field acts on moving electrons similarly to a 
lens on a beam of light. (The action of the field in the 
iconoscope gun is roughly equivalent to a composite lens 
consisting of four glasses—two positive and two negative.) 
The actual iconoscope illustrated has an overall length of 
18 in.; the spherical diameter is 8 ins. 

The deflection of the electron beam for scanning the 
mosaic is accomplished by two magnetic fields at a right- 
angle to each other. The four deflection coils are arranged 
in a yoke which slips over the neck of the iconoscope. (The 
(Continued on page 233) 
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INTERNATIONAL RADIO REVIEW 


SCOPHONY—A NEW SCANNING 
SYSTEM 

\W[RELESS MAGAZINE, London, 
^ Enpfland, has announced the intro¬ 
duction of a new commercial system for 
transmitting pictures by radio. While 
the system is not entirely new experi¬ 
mentally, having been associated for 
several years with the name of its 
originator, G. W. Walton, it is receiving 
its first commercial introduction by 
Ferranti, lAd, 

It might be of intei’est to note that 
the system is applicable to wave form 
analysis and study, as well as for tele¬ 
vision transmission and reception. From 
this view point, it is of interest to 
every advanced electrical and radio ex¬ 
perimenter. 

As originally conceived, Mr. Walton's 
scheme is based on the idea of using an 
arrangement of stationary mirrors, 
])risms or lenses which automatically 
and instantaneously convert the picture 
to be transmitted into a single ‘‘straight 
line" of equivalent light and shade 
value. See Fig. 1. 

This is <lone without the use of any 
moving parts or mechanism. Once the 
original has been converted into an 
eciuivalent “line" picture, it is ready for 
scanning. It is this feature that forms 
the outstanding merit of the invention, 
because the scanning operation can 
now be performed hy a simple vibrating 
mirror arranged to swing to and fro 
across the “line." 

As each swing traverses the whole 
picture, a vibrating rate of fifteen 
cycles per second is sufficient to pro¬ 
duce the kinematographic effect re¬ 
quired for "living" pictures, in other 
words, fifteen cycles per second gives 
complete persistence of vision. 

In transmission the picture, after be¬ 
ing converted into its “line" equivalent 
is scanned by the vibrating mirror 
which throws the consecutive light-and- 
shade values in sequence across a pho¬ 
toelectric cell or “eye" so as to trans¬ 
form them into corresponding electric 



HERE is what the radio experi- 
men+er has been wanting for a 
long time—a semi-fechnical re¬ 
view of the thousands of new 
ideas which are continually ap¬ 
pearing in overseas publica¬ 
tions. Each month there are re¬ 
ceived at the offices of RADIO¬ 
CRAFT hundreds of daily, week¬ 
ly and monthly magazines orig¬ 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro¬ 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il¬ 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in¬ 
formation is that which Is pub¬ 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 


troduccd—a junior and a senior model. 
In the junior model the maximum size 
of picture is 8.26 ins. x 3.16 ins, and in 
the senior model 17.32 ins. x 6.32 ins. 
One of the most attractive points of 
these units is their size—either may be 
placed in a coat pocket. Compare this 
to the size of a Nipkow scanning sys¬ 
tem for the same size of picture! 


currents. After suitable amplification, 
these are used to modulate the outgoing 
carrier wave from a transmitter. 

In reception, the process is reversed. 
The light from a lamp is swept by a 
vibrating mirror across the face of a 
stationary “stepped" mirror, which 
automatically restores the picture to 
its original two-dimensional form. One 
method described by IMr. Walton for 
driving and synchronizing his vibrating 
mirror is sh{>wn in the illustration. 

The mirror itself is omitted for the 
sake of clearness, but it is actually 
carried in a frame F, which is mounted 
in jewel l>earings at A, and Al, so as 
to swing steadily about that axis under 
the control of a chronometer spring S. 
The drive control for synchronizing 
and for limiting the amplitude of swing 
to a steady value, is aj)plied through a 
cross-pivoted rocker, R, which is cou¬ 
pled to a shaft, T, connected to th<‘ 
armature of a synchronous motor, AI. 
The resultant motion of the mirror may 
be adjusted so as to compensate for the 
brighter edges of the “line" picture so 
as to ensure a uniform illumination. 

The drive may be arranged so as to 
give a “saw-tooth" wave motion to a 
spot of light reflected by it from the 
lamp, thereby atlapting the instrument 
to receive the standard type of picture 
transmission. The necessary phase- 
control required for perfect synchroni¬ 
zation is obtained by rotating the plat¬ 
form, P, carrying the stator of the 
motor, M. 

Two receiver models are being in- 


A CLASS B, ADD-ON AMPLIFIER 

DRITISH radio experimenters have 
^ become very enthusiastic over class 
B amplification, or “Quiescent Push- 
Pull” as they call it. A particularly 
interesting article on this subject ap¬ 
peared in a recent issue of Amateitu 
Wireless, in which a separate class 
B amplifier was described to be used 
as an addition to exi.sting sets. 

As will be seen from the circuit, 
Fig. 2, which shows such an “add-on" 
unit, the internal wiring and also the 
interconnections to the existing re¬ 
ceiver are quite simple. Little or no 
alterations to the set itself will be 
reciuired. although some form of tone 
eontrol must be provided in order to 
Iirevent over-accentuation of high 
notes. This control could be embodied 
in the class B unit, but it is perhaps 
more usual to include it in an earlier 
stage. A.': a rule, the simple plan of 
.'^hunting the primary of the existing 
L.F. transformer (audio transformer) 
with a conden.sor of .01-mf. in series 
with a variable resistor of 20,000 
ohms. 01 * so. will be found satisfactory. 

In addition, if there are any signs of 
instability, or if the quality is poor, it 
may be neces.sary to provide extra de¬ 
coupling in the set. Occasionally this 
decoupling will be desirable in the 
<h‘iver circuit. 


THE “EQUATOR" ALL-WAVE SUPER 

A RECENT issue of Wireless 
^ WoRU), London, England, carried 
the circuit and description of an inter- 


+ B' 


SPECIAL CLASi'B 
TRANSrORMER 





Fig. 2 

The add-on class B unit may be connected to 
an eiisting set. Special transformers are required. 
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esting superheterodyne receiver using 
many items novel to American radio 
enthusiasts. The circuit is Fig. 3. 

In view of the fact that short-wave 
receivers are in great demand in tropi¬ 
cal countries where supply mains 
(lines) are not always available and 
where climatic conditions are severe, 
the makers have designed this set for 
battery operation, and housed it in a 
dust and insect proof cabinet. 

The circuit is thoroughly up-to-date 
and contains many features of special 
interest from a technical point of view. 
There are, in all, 8 stages, with a 
Westector (a dry disc rectifier avail¬ 
able in England) metal oxide rectifier 
taking the place of a valve (tube) in 
the second-detector stage. The set 
covers the following bands 220-550 
meters; 80-55 meters; 60-28 meters; 
and 30-12 meters. All four ranges are 
controlled by a single switch; in addi¬ 
tion to altering the wave range it also 
modifies the circuit in the earlier stages 
in the following manner: 

On the broadcast band the aerial cir¬ 
cuit includes a tuned input transformer 
and the signals after amplification at 



A£RIAL wire. 
DOWN CENTER 


metal braio 

COVERING 


rubber 

TUBE 

packing 


WIRE FOR grounding 

covering 


Fig. 4 


Novel conitrucUon is the feature of this shielded 
lead-in. Rubber tubes form the insulation. 


K.K. by the first screen-grid variable- 
mu valve (tube) are heterodyned in the 
first-detector stage by a separate oscil¬ 
lator before passing on to the I.F, 
stages. On the short-wave ranges the 
detector, which is the second valve 
(tube) from the left in the circuit dia¬ 
gram functions on the autodyne prin¬ 
ciple and is self-oscillating, while the 
third valve—the broadcast wave sepa¬ 
rate oscillator—is put out of action by 
short-circuiting the reaction coil (re¬ 
generation coil) and opening the fila¬ 
ment circuit. At the same time the 
tuned aerial circuit is replaced by a 
high resistance, and the tuned grid cir¬ 
cuit preceding the detector is changed 
over to the short-wave coils and the 
special short-wave condenser coupled 
to the shaft of the broadcast wave 
triple-gang condenser. Only two sets of 
coils are used on short waves, and the 
three ranges are covered by short- 
circuiting or paralleling sections. 

The two I.F, stages employ variable- 
mu screen-grid valves (tubes) tuned to 
110 kc. The full-wave metal oxide rec¬ 
tifier is well suited to deal with the 
comparatively high output from the 
I.F. stages, and also provides a con¬ 
venient means of obtaining A.V.C.; the 
P.C. component of the rectifier output 
is used to bias the R.F. tubes. 


A SHIELDED LEAD-IN 

|X A recent issue of Wireless Maga- 
* ziNE, London, England, was described 
a lead-in of interesting design. This 
device is a product of British Radio¬ 
phone, Ltd., and is known as the Re- 
ceptru. It is illustrated in Fig. 4. 

Regaidless of whether a matching 
transformer is used to obtain low- 
impedence characteristics in the lead-in 
system, it is essential that the capacity 
between the wire within the shield, and 
the shield, be kept to a minimum value. 
This is accomplished, in the lead-in 


illustrated, by means of three lengths of 
rubber tubing; the central interstice 
provides room for the lead-in wire. 
Thus, capacitative and dielectric losses 
are greatly reduced. 


TUNING L F. AMPLIFIERS BY THE 
PERIDYNE METHOD 

rUNKTECHNISCHE MONATSHEF- 
* TE, Berlin, recently described a 
novel and effective method of aligning 
I.F. stages. See Fig. 5. 

In the place of the usual trimming 
condenser there is used a “Peridync 
plate,originally described in the 
article, ‘‘The A.C. Screen-grid Peri- 
dyne," by Hugo (Jernsback, in the 
September, 1929, issue of Radio-Craf^. 


The increased L/C ratio increases 
the effective Q of the circuit. This in¬ 
creases the selectivity and gain-per- 
stage. and at the same time increases 
the selectivity. Also, since the setting 
of the Peridyne plate is controlled by a 
fine screw thread and not the usual 
spring action, changes in frequency due 
to shifting of the trimmer setting is 
eliminated; as also are the losses 
caused by the mica insulation, etc. The 
advantages of this system are apparent. 

The Peridyne plate is arranged to 
approach or recede from the end of 
a trimmer winding in series with the 
regular winding of the transformer. 



Fig. 5 

Th« P«rldyne principle is applicable to modern 
superhet. sets for aligning |, F. stages. 
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HOW TO MAKE AN 


f 


ALL-CURRENT 

ULTRA-MIDGET 

RECEIVER 

GEORGE DAY 


I 


I 



Fig. A 

Front view of the ultra-midget set designed by Mr, George Day. 


T ilE more desirable receiver today is one having flexi¬ 
bility of operation, reasonable cost, minimum power 
input, and small overall dimensions. The owner of 
a set that operates both on alternating current and 
direct current, in the home or in the car, does not have to 
worry whether he is living in an A.C. or D.C, district* in 
America or abroad, in Europe or in Asia; the set is mri- 
versal in its current demands and can operate in any of 
the four corners of the globe. Such a receiver is illustrated 
in Figs. A, B and C. It was designed for a local manu¬ 
facturer, and the requirements limitecl the engineer as to 
expense. 

Schematic Circuit 

The circuit that attains the requirements of high sensi¬ 
tivity and selectivity is ,shown schematically in Fig. 1. It 
utilizes only one stage of radio frequency amplification, one 
detector, one stage of audio frequency voltage amplifica¬ 
tion, and a stage of audio frequency power amplification. 

In this design the most recent tubes, such as the 77 and 
the 6C6 are utilized in place of the usual 36 and 30 automo¬ 
bile tubes. The 6C6 tube is a recently developed R.F. pen¬ 
tode. With 250 V. on the plate and 100 V. on the screen, the 
plate current is 2 ma., while the screen current is 1 nia.; the 
minimum biasing resistor is in the order of 1,000 ohms. 
The amplification factor of this tube is 1,500 or over, thus 
simulating some of the characteristics of the 58 tube. 

The R.F. stage has a band-selector coil Ll in its grid 


circuit. The resonant sections of this coil are tuned by 
means of the two sections of the three-gang variable con¬ 
denser, C; the coil. Ll, is designed to have a peak around 
550 kc. The biasing resistor, Rl, is shunted by a 5 mf. 
tubular electrolytic condenser, C3. The plate section of 
the R.F. stage comprises an interstage high-gain R.F. 
transformer which feeds into the type 77 detector, V2. 
This tube is self-biased by means of a 35,000 ohm resistor, 
R2, shunted by an 0.5-mf. paper condenser, C4. All the 
suppressors are strapped to the corresponding cathodes at 
the sockets except in the case of the 38 power tube where 
the Suppressor is internally connected to the cathode. The 
closed-circuit phono, jack in the cathode circuit of V2 
permits the use of headphones instead of the speaker if 
so desired. A 500 mmf,, high-grade mica condenser, C5, 
is used in the plate circuit of the detector to bypass the 
R.F. currents. 

The following stage is an A.F. stage utilizing the type 
78 tube in a new function. It is coupled to the preceding 
detector through an 0.25-meg. resistor, R3. The grid re¬ 
sistor, R4, is 0.6-megohm which in conjunction with the 
coupling condenser C6, of .01-mf., affords a maximum input 
to the audio stage. The 78 audio tube is highly biased by 
means of a 25,000 ohm resistor, R5, shunted by an 0,1-mf. 
condenser, C7. The combination of the above values gives 
a flat response to the A.F. band, thus insuring good quality 
and no undue cutting of the side bands. 



Schematic circuit of a very lensitive and very selective ultra-midget broadcast* and police*band radio receiver. 
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Numerous commercial types of ultra-midget 
receivers have been described in past issues 
of RADIO-CRAFT, but it has remained for 
Mr. Day to present constructional details of 
a model suitable for the "kitchen-table me¬ 
chanic"; however, the set is designed for 
quantity production, if desired. A feature of 
this ultra-sensitive and exceptionally selec¬ 
tive T.R.F. set is the use of new tube types. 


The power stage, which uses a o8 tube, is resistance 
coupled to the preceding stage. The grid coupling resistor 
has been sectionalized for filtering purposes; the junction 
of R7, of 1,0 megohm and R8, of 0,1-megohm, is con¬ 
nected to “B-j-” through a paper condenser, CO, of 0,5-mf. 
To obtain maximum voltage on the plate of the 3S power 
tube, the bias on its grid is obtained from the audio filter 
choke, L3, 

The volume is controlled by changing the bias of Vl. 
The use of a magnetic reproducer permits a type 37 tube 
to be utilized as a half-wave rectifier. For operation on 
light lines the heaters of the five tubes are connected in 
series and the line voltage reduced to the correct filament 
voltage value by means of R9, For auto use an adapter 
makes possible the connection of the heaters in parallel 
and the introduction of a separate “B"’ supply. 

A pilot light has not been incorporated in this design, 
since the author is of the opinion that no pilot light on the 
market today can be used in circuits of this type without 
endangering the filament life of the pilot light. The power 
dissipation of such pilot lights is in the order of one watt. 
This causes them to heat up much faster than the two- 
watt filament, slow-heating pentodes, if connected in series 
with these tubes. Of course, the extra influx of current 
in the first few seconds does not endanger the pilot light. 
The danger zone lies between the normal heating time 
of the pilot light and the normal heating time of the tube. 
To limit the continuous flow of excess current through the 
pilot light some type of a device must be used. The be.«t 
practical solution so far is to use a 6.3 V., 0.15-A pilot 
light (Tungsol) shunted by a 40 ohm carbon resistor. Car¬ 
bon, due to its negative temperature coefficient, will tend 
to shunt the excess flow from the positive temperature co¬ 
efficient pilot light. 

In no universal A.C.-D.C. receivers have voltage regula¬ 
tors been employed to keep a constant volUige on the 
heaters. For the normal fluctuations of transmission line 



Fig. B 

Rear<of'Chassis view of the ultra-midget receiver. Ventilators keep R9 cool. 


voltages probably no hum troubles will arise. (Hygrade 
Sylvania claims that no hum is noticeable before the volt¬ 
age on the heaters drops down to five volts, a voltage change 
in the order of 20'7.) It may be desirable, however, to 
employ ballast lamps, such as an Amperite 3-80 or other 
type of voltage regulator, to check the upward rise of 
voltage on heaters which endangers the life of the tube and 
entails a servicing cost to manufacturers. (The normal de¬ 
sign of line dropping resistors is for 115 V.) 

How sensitive this set is may be appreciated from the 
fact that with only 25 ft, of indoor aerial and no ground 
connection, distant stations such as WTAM, Cleveland and 
WLW, Cincinnati, were received with good volume at a lo¬ 
cation in New York. In addition the receiver is exceptional¬ 
ly selective and is comparable in this respect to a super¬ 
heterodyne receiver. The receiver chassis is one of the 
smallest found on the market; its dimensions are 9 x 4 'h x 
1% in. high. 

Construction Data 

A piece of 16 gauge aluminum 9 x IH in. will suffice. 
Before bendingthe piece along a line 1*5^^ in. from both sides, 
it is necessary to cut with a cold chisel an opening for 
mounting the speaker. 

The three-gang variable condenser C is placed at the 
extreme right; insulate it from the chassis by means of 
fiber washers placed on either side of the mounting holes 
in the chassis through which the condenser spade bolts 
pass. 

Volume control R is located at the extreme left; an 
L-shaped bracket provides the necessary mounting. In¬ 
sulate the shaft and case of the volume control from the 
terminals. In fact, everything is insulated from the cha.s.sis 
which connects to the set only capacitatively, through C2. 

An L-shaped bracket having a large hole to fit a 7-prong 
socket makes a good mounting for the automobile adapter. 

(Contifnfcd o» page 2>H) 



Drilling layout for the chassis and two small mountings; note speaker cut«out, 
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Fig, C 

Note extremely compact arrangement of the under-chassis components. 
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THE BEGINNER'S "UNIT CHASSIS" 

CRYSTAL-AND-TUBE RADIO SET 

Previous "Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of "bread-board" 
radio receivers. In the following article the author dis¬ 
cusses a "chassis-type" design which more closely follows 
the trend in standard radio set construction. The chassis 
has been designed to fit future set models. 

FRANCIS R. mappic- 


W E HAVE been buildings for several months now, 
various experimental “bread-board” hook-ups; 
we have learned, from the experience thus gained, 
a great deal of practical radio theory embracing 
almost all the fundamental types of receiving circuits; and 
we have acquired the “feel” of the work—we know how to 
make soldering irons, wire and sockets behave, and do what 
we want them to do. 

But some of us may have had the experience of having 
some friend, more versed in the love of radio than we, re¬ 
mark that our work was "old fashioned,” that bread¬ 
boards were “out of date.” So this month we are going to 
fool said friend; we're going high-hat and build a real 
modern chassis job so that his remark when he sees it will 
be not, “when did you build it?” but. “where did you buy it?" 

The Circuit 

First of all, before we go into the problem of building 
the chassis which is illustrated in Figs. A, B and C, let's 
get the circuit, Fig. 1, out of the way, since it embraces 
nothing startlingly new; the real “meat" of this month's 
work lies in the construction. 

We are using a tuned circuit. Fig. 1. feeding n crystal 


detector and a single type 33 tube operating as an audio 
amplifier. The only important departure from circuits we 
have previously built will be found to lie in the method of 
coupling the antenna. Here a three-circuit tuner is made 
use of with the regular primary and the tickler coil hooked 
in series and used as the antenna coupling coil. By rotating 
the tickler the sensitivity and selectivity of the circuit may 
be varied. This follows from the fact that the closer the 
antenna circuit is coupled to any input circuit the greater 
the sensitivity but the less the selectivity, or the broader 
the circuit tunes. Likewise, decreasing the coupling sharp¬ 
ens the tuning, or makes the set more selective, but de¬ 
creases the sensitivity. 

When the tickler coil is turned with its axis in line with 
that of the main coil and the current flowing in the same 
direction as that in the primary the coupling is closest, 
since the tickler and primary are working together and 
aiding each other. When the tickler is turned 180 degrees 
from this position the two coils are bucking each other and 
the coupling is loose. This is the theory of the effect; a 
little playing around will soon teach you the practical appli¬ 
cation of the theory. 

A point about which there may be some question in the 




Fig. A. above; Fig. C. right 

The appearance of the panel and the interior of the 
set are shown above and to the right, respectively. 




Fig. B 

The top view of the aluminum sub-base. 
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mind of the beginner is the use of two condensers, one an 
electrolytic of 25 mf. capacity, C3, and the other a non- 
inductive paper condenser of .1-mf., C2, bypassing the bias 
resistor, Rl. 

The reason for this is that, due to its internal construc¬ 
tion, an electrolytic condenser has considerable inductance 
as well as capacity. While this inductance is not enough 
to be important at audio frequencies, to bypass which the 
condenser is used in this circuit, it is sufficient to cause 
this type of condenser to act as a very effective choke at 
radio frequencies. 

Hence, in any circuit in which both radio and audio 
frequencies must be bypassed it is necessary to use, in ad¬ 
dition to the electrolytic which handles the audio, a non- 
inductive type of condenser to take care of the radio fre¬ 
quencies. 

This particular point is very interesting, and sufficiently 
important to warrant spending enough time on it to thor 
oughly understand what it is all about. 

Suppose, for instance, we should remove condenser C2 
in this circuit. Then we would have, between the grounded 
end of the tuning condenser. Cl (which is the chassis) and 
the end of the tuning coil which should be directly grounded, 
not only the resistance of the 750 ohm bias resistor, Rl, 
but also the inductance of the condenser, C3. The circuit 
would operate under these conditions, if at all, very in¬ 
efficiently. 

And while we are on the subject of electrolytic condens¬ 
ers we will repeat the warning about being sure to cor- 
recUy conmci this vondenser info the circuit or it will be 
mined. In general, in connecting this type of condenser 
into any circuit the negative end goes to the grid return 
point and the positive to the filament or cathode of the 
tube. 

Construction 

Now that we have that out of the way let’s begin on the 
actual construction. We are going to build an aluminum, 
sub-panel, unit type of chassis which has been so designed 
as to be used not only for this particular set but also for 
other sets in the future, and also is so designed that the 
addition of other units of the same type will allovr of the 
piecemeal construction of large sets, having each unit 
available for use while collecting the parts for the next. 

Don't get scared just because we are talking of metal 
construction. Aluminum is a very soft and easy metal to 
work, and it allows of a type of construction which looks 
really professional when finished. 

Aluminum can be sawed, cut and planed just like wood; 
and wMth woodworking tools. And it will not harm the 


Fig. 2 

This shows the Size of the aluminum panel, sub^panel and detector mounting. 
RADIO.CRAFT for OCTOBER, I 


tools. One must remember only that it is somewhat more 
tenacious than wood and therefore requires a lighter cut. 
When straightening the edge of a panel, for instance, set 
your plane blade for a very light cut and go to it. You 
will have a beautifully smooth, clean edge when you are 
done. 

In cutting out the large holes for the sockets you may 
proceed in either of two ways. If you have a circle cutter 
use that; if not, lay out the desired hole and drill a series 
of small holes around the inside of the line, then cut through 
the partitions between them with a chisel and clean up the 
worl^ with a half-round, rather coarse file. It is well to drill 
the screw holes for the mounting of the socket before cut¬ 
ting out the large hole since they come so close to it as to 
make the drilling difficult. 

In laying out holes which must be accurate the procedure 
is to mark the position of the hole with a center-punch, then 
drill part way through the metal with a small drill, say 
1/16-in., follow up with a drill of the correct size. The 
reason for this recommendation is that a small drill will 
hold its position much better than a large one and will 
make a guide hole that the larger drill must follow. 

Only part of the holes required are shown on the chassis 
layout drawing, Fig. 2, for the reason that each experi¬ 
menter will have on hand parts of his own which he will 
wish to use, and the mounting holes must be made to fit 
the available parts. Items such as sockets are practically 
standard, hence these mounting holes can be shown. The 
mounting for the crystal is also shown because the type of 
detector specified is the only one we know of that can be 
mounted on the front of the panel as this is shown. 

The best procedure to follow in layout is to cut two pieces 
of paper of the exact size given for the panels, then arrange 
the parts on this paper and mark out the exact position of 
the required holes. Finally, lay the paper on the metal 
panel—being sure to have it on the same side of the panel 
on which the parts mount or you will have all the holes 
backwards—and mark through with a center-punch. 

After all the holes are laid out and drilled you can pro¬ 
ceed with the bending. For this you will require a vice 
with jaws as wide as the length of the bend to be made or, 
preferably, two pieces of angle-iron about 1 x 2 x ^ in. 
thick, and a foot long. 

Place the piece to be bent between the two angles with 
the dotted ‘‘bend line” exactly even with the edge of the 
angle and clamp them tightly. Then gently and evenly 
press the metal over in the direction of the marked side 
along this line as far as pos.^ible. After this is accom¬ 
plished complete the bend, making it nice and sharp, with 
quick, light strokes of a hammer, working evenly back and 
forth across the width to be bent. 

Remember alwaySf in foniny not panels to be b€7it, that 
the length from the bend to the edge of the panel, measured 
along the inside of the bend will be less than that measured 
along the ontside bn an amonnt equal to the thickmess of 
the metal. 

For instance, the overall length of the sub-panel shown, 
when bent, will be 6^ in., but the distance between the 
bend lines is 6% in., less by twice the thickness of the metal 
since there are two bends. 

(Continnrd oti page Jdo) 



The circuit diagram of the Beginner'j $et; including battery connections. 
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Fig. A 

A V /2 W. power amplifier of exceptionally high gain and small proportions. 


Fig. B 

A & W., 3-stage power amplifier capable of driving up to six 
dynamic reproducers. 




HOW TO MAKE FOUR NEW AMPLIFIERS 


I* 


F. LESTER* 


T he development of power ampli¬ 
fiers to their present high degree 
of efficiency has followed closely 
the introduction of new and better 
vacuum tubes. There has been a 
marked trend towards simplification 
accompanied by constant lowering in 
price. Consequently, powerful public 
address amplifiers are now available at 
prices which would have seemed 
ridiculously low several years ago. 

A Midget, 3*/2 W. Amplifier 
An enormous demand has arisen for 
an inexpensive, very small, high-gain 
amplifier suitable for use in small 
.sound systems and capable of operat¬ 
ing three or four dynamic speaker.s. 

•En^ririeer, Wholesale Ratlio Service Company. 


Such an amplifier has been recently 
developed. The actual amplifier is 
illustrated in Kig. A; its schematic cir¬ 
cuit is shown in Fig, 1. 

This compact amplifier finds many 
u.*es in public address work because 
of its high efficiency and low price. It 
is ideally suited for sound systems in 
small meeting halls, for beer gardens, 
restaurants, markets, small theatres, 
etc. It can also be used to replace old- 
style amplifiers in radio receivers hav¬ 
ing good tuners; to electrify old-style 
horn-type phonographs; for hearing 
aids and for numerous other u.seful 
junposes, 

A glance at the schematic diagram. 
Fig, 1, reveals the fact that only 
two tubes are employed, exclusive of 


the rectifier. These are of the new 
type and actually do the work which 
formerly required four of the older 
model tubes. The amplifier has an 
unclistorted power output of 3 '2 W. 
and is available either with or without 
provision for exciting the field of a 
2500 ohm dynamic speaker. 

The first stage employs a 57 pentode 
tube, resistance-coupled to a 2A5 pow¬ 
er output pentode. This combination 
attains the remarkably high gain level 
of 95 db. The new 5Z3 full-wave rec¬ 
tifier is used, assuring excellent regula¬ 
tion and yielding a relatively large 
amount of rectified D, C. 

An important feature, not to be 
overlooked in these days, is the fact 
that this amplifier costs less than ten 
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Four amplifier designs are discussed by the author. Each circuit is 
designed for a particular service, ranging from a power-output de¬ 
mand of 31/2 watts, to 28 watts. The last two units are direct coupled. 


dollars, exclusive of tubes an<l speak¬ 
ers. The amplifier measures only 
SVixGxSVs in.s. high, and is known as 
the Lafayette model P-157^0. 

A 6 W. P. A. Amplifier 
While the “midget” type amplifier 
described above has thousands of ap¬ 
plications, it is subject to limitations 
imposed by its power output and this 
in turn limits the number of speakers 
it can handle. Hence, amplifier en¬ 
gineers have produced a three-stage 
amplifier costing only a few dollars 
more, but having output sufficient to 
operate five or six dynamic speakers, 
and with an undistorted power output 
of 6 W. This amplifier is illustrated 
in Fig. B. 


The schematic diagram. Fig. 2, 
shows a 57 pentode in the first stage, 
resistance-coupled to a general purpose 
56 tube in the second stage. This in 
turn is transformer-coupled to an out¬ 
put stage, consisting of two 2A5 pen- 
to<les in push-pull. The required plate 
current is supplied by an 8:3-type mer¬ 
cury vapor full-wave rectifier. Filtering 
is more than adequate; the hum is 
not noticeable. 

The overall amplification of this 
amplifier is so high that the phono¬ 
graph input connections are provided 
at the secoytd stage, instead of the 
first. Refeiring to Fig. 2, it will be 
noted that an 0.5-meg. gain control is 
connected between the control grid of 
the 57 tube and ground. A tone con¬ 


trol is also used. This is connected 
across the secondary of the push-pull 
input transformer and consists of an 
0.5-meg. rheostat in series with a 
.004-mf. fixed condenser. This am¬ 
plifier is designed solely for use with 

A. C. speakers, or with D. C. speakers 
employing external field supply. It 
cannot be used to furnish speaker 
field excitation. The gain of this am¬ 
plifier exceeds 100 db. Incidentally, 
the amplifier is only 12x12x9^ ins. 
high. 

A 10 W. Direct-Coupled Amplifier 
In comparing the amplifier shown 
in Fig. C wdth that illustrated in Fig. 

B, it is hard to believe that the former 
is capable of (Coniinned on page 230) 
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CONSTRUCTING A COMPLETE 

26-WATT, DUAL-CHANNEL P. A. 

Parf II 

Construction details tor a "superheterodyne tuner" to be 
used with the 26 W. amplifier described in the preceding 
issue of RADIO-CRAFT. The tuner operates on either I 10 
V., A.C., or on batteries. 


SYSTEM 

LOUIS GANCHER* 


E very public address system, re- 
grardless of its size or nature, 
materially increases its effective* 
ness and value by being able 
to pick up and amplify radio broad¬ 
casts on limited antenna systems. A 
highly-selective and sensitive superhet¬ 
erodyne tuner of the type incorpo¬ 
rated in the system partially described 
in the preceding issue of Radio- 
Craft, should not only be looked upon 
as an esseyitial auxiliary, but should 
also be considered as a profitable ad- 
jintcL For it not only furnishes the 
owner with regular broadcast pro¬ 
grams during “idle’' periods, but it al¬ 
so affords the added advantage of be¬ 
ing able to amplify important broad¬ 
casts, for rental purposes, particularly 
those involving championship boxing 
bouts, baseball games, national affairs, 
important local announcements, etc. 
One should not overlook the fact that 
popular broadcast dance music is reg¬ 
ularly available through the national 

•President, Coast-tu-Coast Radio Corp, 


broadcasting systems and furnishes 
the finest available “fill-in” programs 
for all forms of P. A. work. If for 
no other reason, this “fill-in” feature 
makes it a worth while investment to 
complete the “interlocking P. A. sys¬ 
tem” with the specially designed, com¬ 
pletely self-contained d V. storage 
battery and 110 V., A.C. operated 
“super-het” tuner. A front view of 
the tuner and power supply is Fig. D; 
an underside view is Fig. E. The 
schematic circuit of the tuner is Fig. 4. 

By referring to the block layout of 
the components. Fig. 5, it will be noted 
that although the complete tuner is 
mounted upon one chassis, it consists 
essentially of three parts, the tuner 
proper, the 110 V., A.C. power supply, 
and the 6 V. storage battery operated 
motor-generator. 

If it is desired to operate the tuner 
exclusively from a 6 V. storage bat¬ 
tery the 110 V., A.C. pack and its 
components need not be purchased or 
built, for space will alw'ays be avail¬ 
able upon the chassis for such a pack 


if it is ever desired. On the other hand, 
if exclusive 110 V., A.C. operation is 
contemplated, the motor - generator 
need not be purchased, for this, too, 
may be added at a later date if 6 V. 
storage battery operation is required. 
(This universal operating feature does 
not add materially to the cost of the 
tuner. The only additional parts re¬ 
quired are a 5-prong plug, two 5-prong 
sockets, and two ft. of 4-wire cable. 1 
The value of this universal operat¬ 
ing feature shoubl not be overlooked 
for it assures maximum satisfaction 
and use of the entire .system regardless 
of conditions or localities. Any ordi¬ 
nary 110 V., A.C. P.A. system would 
be useless in rural territories (or on 
boats, in autos, etc.) where commer¬ 
cial power lines are not available and 
where 6 V. storage battery operation 
is essential. In order to overcome 
this obstacle, two alternatives were 
generally resorted to: one was the use 
of a fan-belt-driven 110 V., A.C. gen¬ 
erator which involved a large initial 
outlay and presuppo.sed the ownership 
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of an automobile or gasoline engine; 
the other alternative was to use a 6- 
or 12-V. votary converter delivering 
110 V., A.C.—a unit which is not only 
costly, but which imposes a consider¬ 
able di-ain on the storage battery. 

In order to do away with all of the 
undesirable features of both these 
methods of universal operation, spe¬ 
cial attention was given to the selec¬ 
tion of the tubes and design of the su- 
perhet. tuner employed in the system. 

By referring to Fig. 4 it will be 
noted that all of the tubes employed 
in the tuner are of the 6.3 volt heater 
type. These tubes were selected for 
the following three reasons: (1) They 
are exceptionally sturdy and rigidly 
constructed, having been originally de¬ 
signed for automobile receivers; (2) 
they operate equally well from 6.3 V., 
A.C. or D.C,; (3) they do away with 
the necessity of either replacing tubes 
or using special adapters when chang¬ 
ing from 110 V., A.C. to storage bat¬ 
tery operation. In fact, the only 
changes involved in “switching” the 
tuner from 110 V., A.C. to 6 V., D.C., 
<»r vice-versa, is to remove the tuner 
plug TP, shown in Fig. 5, from power 
supply socket SI (for 110 V., A.C. 
operation) and insert it into power 
supply socket S2 (for storage bat¬ 
tery use); there are no additional 
changes required. The writer believes 
that this method of instantaneous 
change-over for “universally”-powered 
systems will shortly be incorporated 
into every worthwhile receiver or 
amplifier. 

Circuit Features 

The tuner and its associated power 
supplies are thoroughly shielded and 
filtered to prevent any extraneous pick¬ 
up. A single tuning dial, volume con¬ 
trol, R1 (combined with A.C. on-off 
switch Sw.l), and on-off battery switch 
Sw.2 complete the manual controls. A 
band-selector coil, LI, is tuned by sec¬ 
tions CG3 and CG2 in the 4-gang os¬ 
cillator tracking tuning condenser. The 
tuned signal is then fed into the first 
type 78 R.F. tube, VI, the output of 
which is coupled through L2 into the 
first-detector employing an additional 
(Coyithfucd of page 24^)) 



Fig. D 


riew of th« suparhetarodyna tuner and its power supply urjfs. A rr^otor-ganarator is used to supply 
♦k-. k:«k rftouired bv tuner, whan battery operation is desired. 



Fig. E 

underside view of the tuner. From this illustration the constructor is enabled to obtain an idea of 

_A -1 4k.. .■nrl*../'k;iftc:* Ar* mounted. 


insert tuner Plug in this socket for 6v, operation. 
CHASSIS -N 



insert tuner PtUG 

IN THIS SOCNET 
FOR tiO^. A.C. 


TUNER plug 
(FILAMENT AND PLATE 
POWER SUPPLY LEADS. 


Fig. 5 

A block illustration of the manner in which the 
superheterodyne tuaer is connected into circuit. 



Fig. 6 

Circuit connKtioni of fh. pow.r pack. d.jign.d for th. .up«r(..f.rodyn. ’*’* 

no V., A.C. unit; and at the 6 V. battery unit. Plug*in connections permit either circuit. 
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HOW TO BRING YOUR 

RADIO-CRAFT UNIVERSAL ANALYZER 

UP-TO-DATE 

Circuit revisions of the test instrument de¬ 
scribed in the article, "The RADIO-CRAFT 
Universal Analyzer," which appeared in the 
September, 1932, issue, permit all the new 
sets and tubes to be checked. All tube manu¬ 
facturers concede that the number system 
which this instrument first introduced to the 

radio field is the most satisfactory method 

of designating tube elements. 


THE 

ENGINEERING STAFF 
OF 

RADIO-CRAFT 


I N ANSWER to the hundreds of let¬ 
ters for more information regarding 
the changes necessary to bring this 
popular tester up-to-date, a special 
article has been prepared by the engi¬ 
neering department, covering the de¬ 
tails of necessary changes. The “re¬ 
vamped” instrument is illustrated in 
Figs. A and B. 

An examination of the circuit dia¬ 
gram, Fig. 1, shows that the funda¬ 
mental method used in the first design 
is still applicable with a few minor 


additions. It will be noticed in regard 
to the changes, that they are few in 
number and low in cost. 

One word before going ahead with 
the story—tube manufacturers will not 
produce tubes with more than seven 
prongs for a long time to come, and 
the RMA committee has not issued a 
bulletin covering the basing of tubes 
using more than seven prongs. This is 
a piece of good news and is authentic. 

In the latest data sheets from the 
tube manufacturers it will be noted 


that the terminals have been assigned 
numbers. This method of identifying 
the vaHous elements of the vacuum 
tube was first proposed ayid used in the 
Radio-Craft Universal Analyzer j long 
before the tube manufacturers thought 
it would be the correct answer to the 
problem of element identification! 

A striking example of tube element 
connections with respect to the more 
or less accepted method of prong con¬ 
nections will be found in the 25Z5 tube. 
Here, a cathode connection is made to 
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the prong that in the ordinary sense 
would be the plate terminal, and the 
two plate terminals of the 25Z5 are 
Connected to the prongs commonly 
identified as suppressor- and screen- 
grid terminals. Thus it is seen that 
the system set forth over a year ago 
is still useful totlay, and in fact, is tin* 
ottly way to analyze tubes anti receiv¬ 
ers with a minimum of complicated 
switches and push-buttons. 

Another feature of the Analyzer is 
the fact that the instrument is *‘dead 
front,’’ That is, it is impossible to 
get a shock from any of the metallic, 
exposed parts of the unit. It is inter¬ 
esting to note that a fundamentally 
sound design is always capable of mod¬ 
ification at a reasonable cost without 
destroying the efficiency. 

Important Changes 

One of the most important points to 
be noted is the relation betwet'n the 


output resistance of the copper-oxide 
rectifiers to the values of resistance 
employed in the A.C. multiplier circuit. 
This holds for the A.C. voltage ranges 
only, of course. 

The following resistor values, non- 
inductive and non-capacitative can be 
used in copper-oxide rectifiers having 
an output resistance of approximate¬ 
ly 1000 ohms, with a reverse reading 
of 60,000 ohms at 70 degrees F'ahren- 
heit. Tests were made on the D.C. out¬ 
put or meter side (with a Taussig recti¬ 
fier) calibrated at half scale, 1 mil, 
—50 millivolt, Weston Model 301 meter. 
Ranges of 50 volts and up are read on 
the regular linear D.C. scale; for volt¬ 
age ranges of 10 and 5 volts, use the 
correction markings of the A.C. scale 
on the Van Xo. 4 dial. A slight error 
would occur if a 27 millivolt meter 
were used instead of the 50 millivolt 
meter. 



Fiq, A 

The panel of the revised RADIO-CRAFT Universal Analyxer, The markings correspond with Fig, 1. 



SHUNTS 


K-H-SW 


MULTIPLIERS aWUS 


VOLTAGE 

BUTTONS 


SELECTOR SWITCH 


.. AC-DC-SW 
RECTIFIER 


CURRENT 

BUTTONS 


Fig, B 

Rear view of the RADIO-CRAFT Universal Analyzer. A close inspection will reveal many changes. 


Ohms 

5 volts* . 3.200 

10 volts* . 7.500 

100 volts** . 84.000 

250 volts** .212,000 

500 volts** .425,000 

1000 volts** .425,000 


*To be lead on the offset scale of 
Van No. 4 dial. 

**To be read on regular D.C. scale. 


The last two resistors, viz., the 425.000 
ohm units are connected in series so 
as to increase the accuracy of the read¬ 
ings, preventing any possibility what¬ 
soever of overload due to the presence 
of more current flowing in the circuit 
than that required by the rectifier. 
(This affects the 1000 volt scale only.) 

The following resistors are for the 
600 ohm output rectifier which was 
used in the fir^t model of the Universal 
Analyzer: 


5 volts ..... 
10 volts ... 
100 volts . 
250 volts . 
500 volts . 
1000 volts 


Ohms 
. 3,900 

8.100 
. 88,000 
220.000 
.450.000 
.900.000 


It is important to note that with the 
newer type rectifier there has been 
an increase in the output resistance 
from 600 ohms to 1000 ohms, thus neces¬ 
sitating the changes in the values of 
the A,C. multiplying resistors. Some 
of the builders of the analyzer had 
trouble along that line, and most of it 
could he imeed to differences in 
resistances of the rectifier. It will be 
noted that all of the rectifiers available 
today are supplied with a tabulating 
slip, but the given output resistance 
can be checked in the proper range and 
vahfe of resistors used. 

The following changes have been 
(Continued on page 21^0) 


EXPERIMENTAL RADIO 

Not every Service Man has suf¬ 
ficient foresight to see that 
there is more to radio than just 
replacing an ofF-value resistor, 
or a shorted condenser in Mr. 
Jones' Super-Bloopadyne; and 
that the New Deal is going to 
thrust forward a great number 
of marvelous devices, each of 
which will, when marketed in 
commercial quantities, require 
the services of an expert tech¬ 
nician. Consequently, RADIO¬ 
CRAFT has dedicated itself to 
the task of presenting in easily 
understandable terms the most 
up-to-the-minute information on 
developments in Experimental 
Radio. (See "An Experimental 
Radio-Phone," in this issue.) 
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HOW TO MAKE 
THE NEW 

"ANALYZER 

UNIT" 


MILTON REINER* 



Fig. A. above; Fig. 8, right 
Eiterior and interior views, respectively, of the new 
"analyzer unit." Panel markings are shawn in Fig. 2. 



R egardless of the immetiiate condition of the radi«i 
industry, it behooves every radio mechanic to apply 
the by-words of a famous politician, “Let’s look at 
the record,” And the record, when it comes to test 
equipment, shows that the great majority of Service Men 
and dealers are inadequately equipped for testing sets and 
tubes, and modern accessories and parts. The sad part of 
it is that most of these men have paid out a hundred dollars 
or more for what is now practically obsolete apparatus. 

Naturally, “hindsight” is more convenient than foresight, 
but it is now time to review the >tituation so that we do not 
make the same mistake too often. If is possible to bvihl 
fi'sf eqidpmeyit info incj'pcHsivr mtifs, and design each a nit 
to be sufficiently compreheusice fo provide for future der- 
tfopmenfs. 

**Unif’* Te$f Instruments 

With this idea in mind, the device illustrated in Fig, A 
has been designed; it is classed as a “set analyzer unit,” 
Thi.v instrument is a very compact companion unit for the 
“multitester” described in May. 193:^, issue of Radio-Craft, 
but may be readily used with any voltmeter, milliammeter, 
ohmmeter or combination meter. The limitations of the 
set analyzer unit will depend only upon the limitations of 
the meter used with it. Many obsolete analyzers have a 
meter with combination ranges in volts, ohms and milli- 
amperes which may be used to excellent advantage. 

This new unit provides for flexible point-to-point resist¬ 
ance and voltage analyses, as well as comprehensive, con¬ 
ventional current—voltage analyses. The resistance or volt¬ 
age between any two elements at any socket may be quickly 
determined by the voltage-resistor selectors. There is no 
limitation to the point of reference so that any element or 
chassis ground may be used as the base or reference point. 
This is a decided advantage in resistance testing. The ele¬ 
ments are clearly indicated ami are etched into the panel 
at the sockets and at all switches. Guesswork is eliminated 
and complete flexibility is at the command of the ojier- 
ator. 

Flexibility of Design 

The panel contains sockets not only for the 1-, 5-, 6-, 
and 7-prong tubes, but also for the 8- and 9-prong tubes, 
which takes care of the future for some time to come. 
Note that provision is made for the grids of multi-element 
tubes of the future; connections are already made for Gl, 
G2, G3, G4, G5 and external control grids, as shown in 
Fig. 1. Moreover, there are spare points available on the 
switches, and spare wires in the analyzer cable for possible 
future additions. An interior view of the device is Fig, B, 
Current readings may be obtained by operating the cur¬ 
rent selector switch. Momentary switches protect the 
meter and permit current to pass through the meter only 

•Chief Engineer, Radio City Prodnoti Co. 

(Coufivued on page 21^7) 


WHAT THIS ’^ANALYZER UNIT” 
WILL DO— 


( 1 ) 

( 2 ) 

( 3 | 

( 4 | 

5 

6 
7 


Combines all features of point-to-point analyz¬ 
er and conventional current-voltage analyzer; 
Ample capacity for future changes and de¬ 
velopments; 

May be completely constructed at a cost not 
exceeding eleven dollars; 

Any tube element or the chassis may be used 
as a reference point; 

All circuit switching is automatic; 

Provides for 8- and 9-prong tubes; 

Simple to operate; reference charts or instruc¬ 
tions are not necessary. 
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CLIFFORD 

E. 

DENTON* 



AND 

ANSWERS 

ABOUT 


P.A. SOUND SYSTEMS 

Questions on the problem of "breaking into" the field of 
P.A. work are given direct answers in this interesting article. 


UESTIOS: How much experi¬ 
ence do I need to install an 
auditorium sound system? 
Answer: None. Any radio 
man can install a sound system without 
j)revious experience, merely by follow¬ 
ing: the given directions. 

Question: What will a complete 
sound system cost me? 

Ansiver: About one hundred and 
thirty dollars, including amplifier, 
speakers, tubes, microphone, wire and 
all necessary equipment. 

Q(fCStion: How large a crowd could 
be handled with a system costing about 
one hundred dollars? 

Ansn'er: The system described be¬ 
low with two speakers is a real j)owei- 
job capable of handling a crowd of 
.'S.OOO; or, the amplifier could be used 
with up to 25 speakers to handle a 
crowd of 10,000 people and to cover a 
space of over three square city blocks. 

Qnestion: How long would it take to 
install such a system? 

Awsicrr; It would take one man 
about an hour and a half to make an 
average permanent installation. 

Question: How much profit could I 
expect to make from such a job? 

A«i??rcr; A charge of two hundred 
fifty dollars would be very reasonable. 
This would mean a gross profit of one 
hundred twenty dollars. Not bad for 
1hours work. 

Question: Where would I look for 
prospects for an auditorium sound sys¬ 
tem? 

Awsw’cr; They exist everywhere. The 
town hall, the high school auditorium, 
the opera house, dance halls, swimming 

*Sound Syatetn Engineer, Federated Purchase 
fr. inr. 


jKK>ls, club rooms, lodge halls—in fact 
every place where crowds congregate 
f<ir amusement or instruction. 

Qnotian: How much initial invest¬ 
ment would be required to land an 
order? 

Answer: No investment whatsoever; 
merely the time required to make a 
sales talk to the prospect. 

Question: How can 1 finance an order 
for a complete sound system after I 
land it? 

Ansinr: It should not be difficult t<» 
obtain from one-third to one-half of 
the agreed upon price upon closing the 
deal with your prospect. This is com¬ 
mon practice. 

Qncfitiiuc Will you give a list of 
e<)uipment needed for a comprehensive 
>ound system? 

Answer: A complete list of parts for 
an auditorium sound system follows: 
one, Push-pull power amplifier with 



At A, terminaUitrip connectloni; B, let connections. 


tubes; (me. conden.^er microphone com- 
j>lete with tubes; one, condenser micro¬ 
phone supply; two, theatre dynamic 
speakers; one, speaker field exciter; 
two. studio speaker cabinets; 100 ft. 
silk-covered parallel wire. 

Qnestion: Describe an amplifier that 
you recommend. 

Answer: The auditorium No. 125 is 
a satisfactory, powerful 30 W. amplifier 
of the type known as double class A 
j)rinu*. It uses a triple push-pull cir¬ 
cuit with type 57 high gain pentodes in 
the first stage. tyi)e 5G genera! purpose 
tubes in the second stage, and type 50 
tubes in the output stage. Among its 
many features are monitor speaker 
(mtput. attenuator control, 90 db. gain, 
built-in microphone pre-amplifier, etc*. 

Question: Is this amplifier available 
assembled, wired and ready for use, or 
do I have to wire it? 

Ansuer: The amplifier is available 
completely wired and ready for use. 

Question: Is it necessary for me to 
know the wiring details of the amplifier 
in order to install it? 

Answer: No. The schematic wiring 
diagram is given, however, in Fig. 1, 
merely so that you will have this in¬ 
formation available if your prospect is 
interested in details of this nature. 

Qnestion: Can I use this amplifier 
for other purposes besides the ones 
mentioned above? 

( r; Yes, it can be used for hun¬ 
dreds of other purposes. Just to men¬ 
tion a few, it is particularly well 
adapted for aeroplane advertising, 
sound trucks, stadiums, broadcast 
transmitters, for multi-speaker instal¬ 
lations in hotels, wired radio systems, 
{C(tntlnned 07i page 2S7) 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 


OPERATING NOTES 
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Fig. I 

Replacing the volume control in A. K. 82 and 82F. 



Fig. 2 

A vulnerable point in Zenith modeli ?l and 92 sets. 



An open bias resistor results in no pla^e voltage. 



The tuning meter is improved by this change. 
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ATWATER KENT MODELS 82 
AND 82F 

One of these sets was brouprht in for 
repairs in which the combination switch 
and volume control had been replaced 
with a replacement unit, the switch 
having given out. The set would not 
play with the A.V.C. tube in the set. 
In looking over the circuit, shown in 
Fig. 1, we find a bleeder resistor from 
the volume control to ground. Also 
another bleeder, Rl, from the other end 
of the volume control to the screen- 
grid of the A.V C. tube socket. As 
these resistors are concealed in the 
leads to the volume control, they had 
been cut away when the replacement 
unit was installed and replaced with 
wire leads. Replacing these resistors 
remedied the trouble. 

ZENITH MODELS 91 AND 92 

Fading in these models is generally 
due to a poor A.V.C. tube, a type 24. 
Intermittent squealing in these sets has 
been traced in several cases to a de¬ 
fective condenser which bypasses the 
screens of the R.F. and I.F. tubes, as 
shown in Fig. 2. The test for this de¬ 
fect is to substitute a condenser, of 
.5-mf. capacity, which is known to be 
good. Frequently a complaint comes 
in of noise in the set that resembles 
telegraph interference. The trouble is 
usually due to a defective 27A sec¬ 
ond-detector, or a first A.F. tube. The 
only method of checking these tubes is 
to substitute one which is known to be 
good as these tubes will test perfectly 
in tube testers and analyzers. 

SPARTON SERIES 931 

No plate voltage on the power tubes 
in these sets can most often be traced to 
an open 1250 ohm bias resistor. This is 
R, in Fig. 3. Replacement should al¬ 
ways be made with a resistor of 5 watt 
rating to insure against a repetition 
of this trouble. 


PHILCO MODEL 91 

The shadow tuning on these sets has 
been a frequent source of trouble. The 



Trouble is caused by condenser Cl, C2 or C3. 
Marconi model 27 receiver. 


complaint of the device working on the 
more powerful stations or the device 
being completely inoperative, has been 
drawn to our attention. In the latter 
case the trouble usually was remedied 
by dropping a little solder on the base 
of the pilot lamp which did not make 
good contact with the socket. In the 
former case the trouble usually lies in 
the type 44 R.F. and I.F. tubes in that 
they do not pass enough current in the 
plate circuit to operate the meter on 
weak signals. This may be remedied by 
trying several different tubes; hut a 
more satisfactory remedy is to discon¬ 
nect the meter from the I.F. circuit and 
operate it on only the R.F., as shown in 
Fig. 4. In most cases this change 
makes the set work better than did the 
original circuit. 


WESTINSHOUSE MODEL 71 

These model.s are constantly causing 
complaints of defective volume controls. 
It seems that the control becomes 
erratic in a short period of time. The 
trouble lies in the control itself and if 
replaced with a similar control will 
usually give out again in a few months. 
In one set we had to replace at least 
six controls until we finally changed to 
a single-type 50,000 ohm wire-wound 
control, such as the Electrad type 
RI 205 unit which we wired into the 
screen circuit as shown at A, in Fig. 5. 
We then completed the antenna circuit 
by inserting a 50,000 ohm fixed resistor 
in place of the volume control, as 
shown at B in the same figure. Since 
making this change we have had no 
further trouble. 


KINS 7-TUBE T.R.F. SCREEN-GRID 
SET 

Low voltage on all tubes in several 
cases has been found due to a defective 
input A.F. transformer, there being a 
high-resistance short from the primary 
to the secondary windings. A Philco 
input transformer fits this set perfectly 
as a replacement unit. 



Weak volume is caused by the .01-meg. resistor. 
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MARCONI MODEL 27 SHORT- 
AND LONG-WAVE 

Lew plate voltaj^e, or an entire lack 
of it on the tubes in the converter of 
this model is usually due to one or more 
shorted .1-mf. bypass condensers, Cl, 
C2, C3, in Fip. 6. A condenser with a 
bigh working voltage should be used 
as a replacement, as this is a frequent 
cause of trouble in these sets. 


BOSCH MODEL 60 

No pep, or intermittent reception, in 
these models has been traced to an open 
1 meg. resistor in the detector screen 
circuit. .As there is only a 7 V. screen 
reading o^^ this tube, it is easy to over¬ 
look this defect. Replacing this resistor 
with one of 2 megohms greatly in¬ 
creases the pep and volume of these 
sets. 


SONORA MODEL 30 

Weak reception, when everything 
else seemingly checks O.K. is often due 
to an open 0.1-meg. detector screen 
resistor. As this unit will give little 
or no reading on most ohnimeters, it is 
very easy to overlook this. The resist¬ 
or is located, as shown in Fig. 7, below 
the resistor strip and out of sight, and 
is very hard to find unless one knows 
this set very well. 


STEWART-WARNER SHORT-WAVE 
CONVERTER 

Little or no plate voltage on the two 
tubes in this converter are most prob¬ 
ably due to a defective 2 mf. bypass 
condenser locatc'd directly below the 
gang condenser. A good replacement 
is the dry electrolytic tubular type 
which is compact and possesses a high 
peak voltage insuring against future 
breakdowns. Care must be exercised 
in installing these condensers as they 
are polarized and must be connected 
with the negative to ground; other¬ 
wise, they will act as rectifiers. 

Charles Wackid, 

757 Gloucester St., 
Otfaivo., Out., Cun. 


MAJESTIC MODELS 90 AND 100 

One of the most frequent service 
calls in the writer's experience on Ma¬ 
jestic models 90 and 100 receivers has 
been a shorted (or leaky) filter con¬ 
denser on the detector plate supply. 
Several treatments are obvious—rang¬ 
ing from replacement of the entire 
condenser bank on dowm to the one in¬ 
dicated in Fig. 8, which recommends 
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Fig. 8 

Shorted er leaky filter condensers In Maisstic 90. 
Many odd effects can be traced to the 2 mf. de* 
teeter filtering condenser- 


itself for three very good reasons: (1) 
it requires a minimum of time and 
hence can be performed “on location" 
without removing either speaker or 
chassis; (2) it requires no material 
because it is a substitution of the filter 
section which was originally on the R. 
F. system supply; and (3) it produces 
results on a par with any other method 
because there is no change whatsoever 
in hum level, power distribution, or 
overall performance. 

The procedure is very simple. First 
clip the jumper on face of condenser 
bank betw^een second and third lugs 
from the top which removes faulty con¬ 
denser from the system. This will re¬ 
store operation but quality and volume 
will both be insufficient. Next, clip 
wire to R.F. sy.<tem (1th lug from top) 
and dead-end same. This causes no dis¬ 
turbance inasmuch as the R.F. system 
is sufficiently bypassc^l and filtered in 
the chassis proper (with apologies, of 
course, to Messrs. Grigsby-Grunow), 
In clipping R.F. feeder, leave enough 
wire on the condenser lug to swing up¬ 
ward and tie to detector system %vhich 
completes the substitution—having in¬ 
troduced no extra material, yet re¬ 
storing normal operation in every par¬ 
ticular. 

Quincy Girbon, 

232 Mahi St., 

Gy'ceuvilie, M\sh^ 


HUM IN A. K. 40 

A very interesting, yet perplexing, 
problem in hum-hunting presented it¬ 
self in an Atwater-Kent model 40. 
Upon arriving at the customer's home 
I turned on the set; only a slight hum 
could be heard. However, I was told 
that it would take about thirty minutc.s 
before the real hum would begin. Fi¬ 
nally it started—with a low hum which 
gradually increased in strength until 
it reached a point where the music was 
almost drowned out. All the usual test¬ 
ing methods for abnormal hum were 
tried but the cause of the hum could 
not be located. The set and the speak¬ 
er was then brought to our shop for a 
rigid test. 

Close inspection finally disclosed 
that by pressing down one of the corn¬ 
ers of the bakelite terminal plates, in 
the power pack, or by forcing up the 
opposite corner it w^as po.ssible to reg¬ 
ulate the amount of hum heard; in 
fact, by this method the hum could be 
caused to come and go at will. A bare 
stranded wire stub projecting about 
(Conimned on payc 242) 



Fig.9 

Hum in A. K. 40 may be due to imperfect contact. 


OPERATING NOTES 

—save time and money. How 
many of them do you know? We 
are “in the market" for Operat¬ 
ing Notes which have never be¬ 
fore been published. Write for 
directions in preparing magazine 
articles; the data is gratis. 
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Inductive R. F. coupling improves Brunswick sets. 
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Radio Service Data Sheet 


RCA VICTOR TYPE PG.63 "S-TUBE" PORTABLE SOUND AMPLIFIER SYSTEM 


(Two models ere available: type PB-IOOAI, for companion reproducer; and type PB-lOOBt, for remote reproducer having externally- 
excited field. Class B output; self-contained; provision for phonograph operation: moderate power output.) 



Above, view of RCA fyp* PC*63 amplifier; right, parts connections. 



This equipment is designed for 
use as a sound reinforcing system 
in small auditoriums, theatres, 
churches or for outdoor gatherings. 
It is especially suitable for store 
window advertising use where the 
reproducer is placed outdoors w’hile 
the person speaking remains in view’^ 
through a window'. The equipment 
is entirely A.C. operated. The maxi¬ 
mum undistorted pow'er output of 
6 W. is sufficient to meet the aver¬ 
age requirements of sound rein¬ 
forcement in auditoriums with a 
capacity up to 600 seats. 

Following are the characteristics 
and features of the equipment. 
Power supply, 110 V., 60 cycles; 
power consumption, 55 W.; maxi¬ 
mum undistorted pow'er output, 6 
W.; overall gain, 75 db. The 
equipment is designed to supply one 
reproducer. As shown in the ac¬ 
companying view', a compartment is 
provided (in the upper right-hand 
corner of the amplifier carrying 
case) for the microphone and its 
cable. 

The diagram of the type 
PB-lOOAl unit, w^hich is the com¬ 
plete portable system, w'ith remov¬ 
able reproducer (field resistance, 
10,000 ohms) and microphone, is 
shown at A in the schematic circuit; 


the diagram of the type PB-lOOBl 
instrument, which is only the ampli¬ 
fier (and which requires a micro¬ 
phone, and a separately-excited re¬ 
producer), is show'n at B in the 
same illustration. 

Socket meter readings for both 
amplifiers, at a line potential of 
115 V., A.C., and no signal input, 
are as follows: 


Tube 

Cath. 

S.-G. 

Fil, 

Plate 

Type 

Volts 

Volts 

Volts 

Volts 

VI 

1.4 

53 

2.5 

65 

V2 

13.5 


2.5 

240 

V3 


.... 

2.5 

275 


The controls consist of power 
control switch Sw. 1, speech clarify¬ 
ing switch Sw. 2, and the knob on 
volume control potentiometer Rl. 

Never apply power to these am¬ 
plifiers unless all the tubes and the 
reproducer are in position. Look¬ 
ing at the front of the chassis, the 
tubes range from left to right in the 
numerical order indicated in the 
schematic circuit. It is necessary 
to vary the position of the micro¬ 
phone with respect to the reproduc¬ 
er in order to find a point at which 
acoustic feed back is eliminated. 

The amplifier chassis, the type 
PB-lOOBl unit, is designed for use 
with a remote reproducer having a 


voice-coil impedance of either 4, 
7% or 15 ohms. Equip field cur¬ 
rent writh its own source of power# 

For convenience in servicing by 
the resistance measurement method, 
the D.C. resistance values of the in¬ 
ductances in the diagrams are ^ven 
in parentheses. The link circuit be¬ 
tween the microphone and the input 
transformer has an impedance of 
400 ohms. Resistor Rl in the dia¬ 
grams is the usual volume control 
potentiometer, having a value of 
10,000 ohms. The output impedance 
of T3A is 4 ohms. 

The field coil of the dynamic re¬ 
producer used in the type PB-IOOA 
chassis functions as the bleeder re¬ 
sistance across the output of the 
power supply system. In the type 
PB-lOOBl chassis the field coil is 
replaced by a porcelain-type 10,000 
ohm resistor. 

Both the PB-lOOAl and the PB- 
lOOBl units are made to operate 
with either a microphone, or a pho¬ 
nograph pickup. When a mike is 
used, it should not be located directly 
in front or at the rear of the repro¬ 
ducer as acoustic feedback will re¬ 
sult. The tw'o button mike is 
plugged into the three contact jack; 
the phono, pickup into the two con¬ 
tact jack. 



Above, left, the circuit diagram of the type PB*I00AI amplifier, showing the plug connections for the attached dynamic speaker. The jacks for the mike 
and phono, pickup are at the left. The type PB-IOOBI amplifier diagram appears at the right. 
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STROMBERG-CARLSON NOS. 48. 49, and 50. and 51 PHONO.-RADIO SETS 

(These chesses incorporate the following features: Meter tuning; A.V.C.; push-pull A.F. inter-stage; push-pull A.F. power stage; three 
stages of phono. A.F. amplification; class A power output; tone controls; antenna alignment; equalized phono, pickup circuit; and i.F. 

Circuits factory-aligned with an oscillograph.) 


In this receiver have been incorporate*! a 
trreat number of technical intprovemenls. 
which w'ill be discussed for the benefit of 
those who wish to know the "why** of new 
circuits. The values of the components of 
this chassis are as ftdlows; 

Resistors Rl, R3. Jt6. R9, Rll. R20, 0.1- 
mejf.: R2. R4. R16. R17. R23. 600 ohm>: 
R5. 15,000 ohms; R7. Rl2, ,25-mejr.: RS. 
R31. 1. meff, ; RIO. 2 mew.; R13. RU, R24, 
2.000 ohms; R15. 1,200 ohms: Rlt<. 10.000 
ohms; R19, 4.000 ohms: R21, 0.5-niejf. : R22. 
6,.500 ohms ; R25. 150 ohms ; R26. 4.400 ithms : 
R27, 175 ohms; R28, 425 ohms: R2!t. 1.0 mejr. 
Potentiometer: R30. 3 mejrs.. variable: R32. 
0,25-meK. potentiometer: R33. 400 ohm po¬ 
tentiometer. 

Condensers Cl. C2. .04-mf.; C:t. 0.6-rnf.; 
Cl. C7. C8. C29, 0.3-mf.; C5. CIO, C12, CIS. 
C16. C18, C23. C27. ,04-nif.: C6. .004-mf.; 
C9, 250 mmf. : CH. C22. 50 mmf,; C14. C2^. 
.001-mf.: Cie, C-17. .05-mf.: C19, C26. 1 mf, : 
C20. 0.2-mf.: C21. C30. C31. C3.5. 4 mf.: 
C24. C25, 0,6-mf.: C32&33. 6 mf.: C34. 5 
mf. : C36. C37. .01-mf, 

The operating voltages are ineasure<l at a 
line potential of 120 V. Note that the 
figures given are for the meter scales speci¬ 
fied. Adjust the tuning dial to about 1000 
kc. : set the S.T.C. switch in the "*up” posi¬ 
tion so that the S.T.C. circuit is not func¬ 
tioning. The D.C. meter scale figures are 
shown in parentheses; only the filament volt¬ 
ages are read on an A.C, scale. 


Tube 

Cath. 

S,-G. 

Fil, 

Plate 

Type 

Volta 

VolU 

V.ilts 

Volts 

VI 

■1 (10) 

95 (2.50) 

2,5 (4) 

200 (2.’j0i 

V2 

8 (10) 

95 (250) 

2.5 (4) 

200 (250) 

V3 

25 (250) 

— 

2.5 (4 t 

95 (250P 

VI 

4 (10) 

95 (250) 

2.5 (It 

200 (250 p 

V.5 

8 (250) 

— 

2.5 (4i 

170 (250p 

V6 

12 (250) 

— 

2,5 (1) 

250 (2.50P 

V7 

12 (250) 

— 

2,5 (4) 

250 (250) 

VK 

60 (250) 

— 

2,5 (4) 

345 (750P 

V9 

60 (250) 

— 

2,6 (4) 

345 (750) 

VIO 

— 

— 

2.5 (4) 

— 

Vll 

— 

— 

5.0 (8) 

380 V. 

Three type 

58 tubes : 

are usc<l 

as R.F.. 

mixer 

and I,K. 

amplifiers 

. A 57 

is used as 


S.T.C. One, type 56 tube is used as the os¬ 
cillator. and the other two as the push-pTtll 


first A.K. amplifiers, A type .">5 tube is used 
as the dt'mo<luIator. Twtj, type 2A3 tubes 
are used in the push-pull power output stage. 
The rectifier is a type 5Z;J. 

The resistor unit of the volume control 
potentiometer forms part of the htad of the 
*'audio" diode of the type .5.5 tube, an<l the 
A.K, voltage is applie<l to the trio«le sectittn 
of this tube through the movable contact of 
this potentiometer. The potent inmeter is 
double, the rear unit being used in the low- 
level tone Compensation circuit, which in¬ 
creases the response to bass fr*‘(iueneies uml 
high fretiuencies in correct amount as the 
Volume level is reduced. The output of the 
trif)de section of the type 55 tube is fed 
through a transformer to the push-pull first 
A.F. stage. The "bass ctmlrol" circuit ap¬ 
paratus is connected across the primary of 
this transformer. The "bass control" switch 
is provided to remove the bass compensation 
by opening this circuit wh^n it is desired to 
secure extremely high levels of sound output 
for dancing, etc. The A.V.C. voltage is ob¬ 
tained from the other dirsle section of the 
type 55 tube, and is ff*d back to the first 
two tubes through a suitable filter. 

From the push-pull first stage the 

signal is transformer-coupled to the push- 
pull power output stage. The ^’adjustable 
treble control” circuit apparatus is connecteii 
across the primary of this coupling trans¬ 
former to enable the user to adjust the 
proiiortion of high fre^iuencies in the re- 
productifin as he desires. Used in conjunc¬ 
tion with the "bass control” a w^ido range of 
variation in the response characteristics can 
be obtained. 

The oflF-on switch. Sw-.l. is turned to the 
’'on” position by clockwise rotation. Further 
rotation in this direction gradually reduces 
the response to the high audio or trebV 
frequencies. When in full clockwise position 
the minimum response to the "highs" is ob¬ 
tained. The full A.K. range is again ob¬ 
tained by turning the knob counter-clockwise 
until just before Sw.l turns the set off. 

The volume control is operattnl in the usual 
manner, turning clockw'ise for higher voluni*' 
levels. Operated simultaneously with thi-. 
Volume control is the low-level tone compen¬ 


sation circuit, which increases the relative 
response to low and high audio frequencies 
as the volume level is reduced. This gives 
the effect of "constant fidelity” to the oar. 

When the phonograph switch and "bass 
control” knob is turned counter-clockwise 
from the normal position, the input of the 
A.K. system is switched to the phonograph 
circuits, in such a manner that the volume 
control knob is used for controlling the level 
of reproduction of phonograph recordings. 
When turned clockwise from the normal po¬ 
sition, this control reduces the response at 
the low A.F. or bass frequencies. This posi¬ 
tion is used when it is desired to obtain ex¬ 
tremely high sound levels from the receiver 
without over-loading. 

The S.T.C, or "Q” switch is located at the 
rear of the chassis: the circuit is operating 
when the lever is in the "down” position. 

The hum balancing potentiometer is lo¬ 
cated on the rear of the chassis, with means 
for adjusting by a screwdriver. It should 
be adjusted only when the volume control is 
at minimum and the ”Q” switch is in the 
’■up” position. 

Do not align the R.F, and oscillator cir¬ 
cuits unless absolutely necessary. The pro¬ 
cedure is as follows; 

To avoid apparent broadness of adjust¬ 
ment, flue to the A.V.C. action, use a low 
value of service oscillator input. If broad¬ 
cast station signals are used, moderately 
strong signals should swing the meter 
pointer about one-half the distance toward 
the "off” position. 

Align the antenna. R.F, and oscillator 
trimmers at 1,400 kc. Next, turn the set 
dial to 600 kc,. and adjust oscillator padding 
Cx on///, for maximum background noise. 
Then, check the setting of the oscillator trim¬ 
mer condenser at 1,400 kc,. using the same 
dial setting as previously. The receiver 
should be turned on for about 15 minutes 
before aligning. 

Since the I.K. circuits must be accurately 
aligned with an oscillograph, at the factory, 
to obtain correct flat-top resonance, it is 
not recommended that the Service Man align 
these eircuits. 

The power consumption is 160 W, 
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AN A. V.C CIRCUIT 
FOR A. F. AMPLIFIERS 

You all know about A.V.C. In R.F. amplifiers, now read 
about them in A.F. amplifiers. The circuit recommended 
by Mr. Metz may be used wherever a constant audio out¬ 
put is wanted. 

HENRY I. 



Fig. 2 

*hc effect, on Ihe attenuation, of varying resistor X. 



Compressing the "peaks” levels the output. 


The A.F. A.V.C.— 

Although designed with partic¬ 
ular reference to its use in trans¬ 
mitters, to maintain the audio 
output at an even level, the auto¬ 
matic volume control described 
in this article may be used in 
connection with home-recording 
set-ups, home and commercial 
'iaikies, and to maintain constant 
output from oscillators or devices 
delivering test signals. Addition¬ 
al services for this circuit will pre¬ 
sent themselves to the radio man. 


AS THE art of broadcasting has 
progressed .«ince its inception 
there has l)c*en a continual in- 
# \ crease in the refinement of 

material and methods. One of the most 
rcmarkalile of these noted particularly 
in well-organized broadcasting, is the 
unfailing uniformity of sound levels 
presented on successive programs. It 
is interesting to know how this is now 
accomplished and what changes might 
be made to aufomaticaJh/ adjust these 
level.«. 

First, let us review the present-day 
layout for broadcast programs. The 
artist, the microphone, the amplifier, 
the microphone mixer, the master at¬ 
tenuator, the line amplifier, the tele¬ 
phone line, the station amplifier and 
radio transmitter together constitute 
the fundamentals of the broadcasting 
end of radio entertainment. The re¬ 
ceiving end consists of receiver, am¬ 
plifier, and loudspeaker. Thioughout 
the program, if it is properly handled, 
there are but two points at which 
volume is controlled; at the studio 
microphone mixer or master attenuator 
and at the radio receiver. Except for 
fading of the received signal, and the 
occasional requirement of low volume 
there is no need for controlling the 
volume at the radio receiver. Further¬ 
more, recent advances in receiver de¬ 
sign have provided automatic control 
1 f receiver volume to compensate for 
the effects of fading. These designs, 
in general, operate on carrier strength 
such that a strong carrier signal 
creates a change in cei'tain bias volt¬ 
ages to reduce the gain in the radio 
amplifier. The use of these automatic 
volume controls on receivers places the 
full re.'^ponsibility of program level 
monitoring on the studio operator. 

The Need for Gain Control 

It is desirable in broadcasting to 
maintain fixed gain and loss on all 
parts of the system so that the full 
effect of musical variations is conveyed 
to the listener, but such conditions are 
not permissible because of limitations 
in equipment, lines, etc. For example, 
the actual level occurring in a studio 

♦Radifj Divisticn, Wtstiniihousc Elec. & MfE, 


during a broadcast may vary from 
0 db. to about 100 db., or a ti>tal range 
of at least 100 db. The range of level 
permitted on present ^‘ordinary” broad¬ 
cast lines is 30 db., being limited in 
minimum level by line noises and cross¬ 
talk from adjacent circuits and in 
maximum level by overloading of am¬ 
plifier tubes in line repeaters and by 
induction of cross-talk into other cir¬ 
cuits. To control a broadcast then it 
is necessary either to provide an opera¬ 
tor to adjust the net gain of the micro¬ 
phone system to accommodate the 
levels occurring in the studio, or to 
restrict the artist or symphony to a 
generation of a given range of levels. 
Although this latter method has been 
attempted it is almost general and uni¬ 
versal practice to manually adjust tho 
gain of the system. 

This adjustment of net gain is done 
by a **control operator” who has re¬ 
hearsed the program and is in full view 
of the operations in the studio. He 
attempts to maintain an average level 
of a predetermined value by introduc¬ 
ing more loss to the loud passages and 
less loss to the weaker passages. These 
changes must be inserted in a manner 
so as to not destroy the effects of mu¬ 
sical variations intended by the artist. 

The control operator is given both 
visual and aural indications of the pro¬ 
gram level being transmitted. The 
aural device, the loudspeaker, is used 
mostly to detect discontinuity and to 
assist in mixing microphones \o obtain 
correct blending, but the visual device, 
the volume indicator is used exclusively 
for level observation. This volume in¬ 
dicator is a meter device in which the 
scale deflection is proportional to tho 
volume of the signal which is being 
transmitted to the telephone lines or 
radio station. By observing the deflec¬ 
tions of this meter the operator is able 
to maintain an average level suitable 
for transmission with minimum distor¬ 
tion and consistent average loudness in 
the listener's ear. 

To replace this studio operator with 
an automatic device is physically pos¬ 
sible except for the feature of anticipa¬ 
tion. It was mentioned above that the 
operator usually rehearses the program 
in advance and knows the relative gain 
(Cottt itmrd on page 2UU) 


226 


RADIO-CRAFT for 


OCTOBER. 1933 






























































































READERS' DEPARTMENT 

A department in which the reader may convey his thoughts to other readers. Included 
in this department are letters, kinks, short cuts, and experiments. Send in your ideas. 


INCORRECT METER READINGS 

Edifovy Radio-Craft: 

I note question No. 192 on page 676 
of the May, 1933 issue. If Mr. White’s 
meter has an iron case, that is prob¬ 
ably the cause of the incorrect read¬ 
ings. To check this condition, remove 
the case from the meter, connect up 
the instrument with a suitable source 
of current to show about ^4 full-scale 
deflection. Then slowly bring the iron 
case over the instrument. The needle 
will fall back 20 to 30 per cent. De¬ 
magnetization does not seem to help. 
It needs either a brass or bakelite 
case. 

I have three high-priced Jewell 
meters in this condition. Does anyone 
know a remedy? 

Thos. C. Williams, 

Bo hi mare y J/d. 


ANENT THE WESTINGMOUSE VEST- 
POCKET SET 

Ediiovy Radio-Craft: 

I have decided to write to you and 
detail some of the diflFiculties I have 
experienced in constructing the vest- 
pocket radio described in the May is¬ 
sue. Also, I am somewhat astonished 
at the reception afforded by a set of 
this character and desire an explana¬ 
tion, as I am sure the de.«:igner must 
have had somewhat similar results 
with the early models of the set. 

My first act of course in constructing 
this set was to obtain the tubes, an ac- 
comi>lishment which entitles me to a 
rating with Thurston, or worse. Ob¬ 
stacles were numerous; correspondence 
with the Westingmouse people disclosed 
that the designing (Huh? Editor) en¬ 
gineer had been confined in a gener¬ 
ously upholstered room in an exclusive 
institution, and his supply of tubes had 
inadvertently been mistaken for cap¬ 
sules of evaporated fire water by the 
janitor who swallowed the entire 8,000 
manufactured before the blueprint 
wore out. Of course I had to construct 
my own tubes after that, a really sim¬ 
ple task compared to those which were 
to follow. 

I experienced the greatest difficulty 
in securing the 6201 mf. condenser in 
the antenna circuit, but finally solved 
the problem by folding together, into 
a compact bundle 38x48x60 ins. long, 
120 sheets of 28 gauge galvanized roof¬ 
ing which gave me a capacity of 
6201.35 mf. I thought this was close 
enough for a start. The 55 mf. con¬ 
denser I made of ^-mile of tinfoil, 
2 ins. wide. 

The coil, L3, was wound as directed 
but would not work until I reversed the 




Connections for a counterpoise ''antenna," 



f\q, 3 

A neat, simple and light transposition insulator. 



Resistor R, introduces a hum-bucking voltage into 
the reproducer field coil. 

leads. The reftnlts were fixtarishing! 
The first sound as I turned the set on 
after connecting it to our 110 V., 60 
cycle D.C. line was, ‘^Vas you dere 
Shariie?” It has been repeating this 
statement every three minutes since and 
I am wondering if I made some error in 


construction. Perhaps it was a mistake 
to build it after all, as I can’t get it 
into my vest pocket, or even into the 
house. When I turned the set on, it 
was 6:30 A. M. Saturday night and 
I figured that probably the set w'as 
working on the 201st harmonic on its 
420th trip around the world. 

Can you suggest some alteration in 
the circuit to make it say “Get off the 
air’’ for a change? My other radio 
says “Vas you dere, Sharlie?’’ well 
enough. Any help you may give me 
will be promptly returned, after use, 
in as good condition as received. 

C. W. Snyder, 

R, .]/. & C. \\\ Snyder Sporting and 

Electrieal SnpplieSy 

Elk land y Penn a. 


(Can any of our readers suggest a 
remedy? This, of course, is a mechani¬ 
cal detail. Since the set works per¬ 
fectly, it is quite evident that a very 
serious error has been made.— Tech¬ 
nical Editor,) 


CONVERTING D. C. DYNAMICS 
FOR A. C. 

Editocy Radio-Craft: 

Here is a wrinkle that will be of 
great use to public address enthusiasts 
and others who use A.C. dynamic re¬ 
producers. 

As shown in the diagram. Fig. 1. a 
D.C. speaker can easily be converted 
to A.C. at the cost of a 275-ohm, 25 
W. resistor, a type 25Z5 tube, an 8 
mf. condenser (rated at twice the line 
voltage), and a 2,500 ohm, 10 W. var¬ 
iable resistor. Connect the 25Z5 as a 
half-wave rectifier, with the 275 ohm 
resistor in series with the heater acr s; 
the 110 V. A.C. line. Then connect thj 
sjK^aker field in series with the 2,500 
ohm resistor across the output, at 
points X. If the D.C. resistance of the 
speaker field is high (5000 ohms or 
more), the 2,500 ohm fixed resistor may 
be reduced in value or entirely elimi¬ 
nated. This is an easy and economical 
way of replacing the burnt out recti¬ 
fiers on RCA type 106 A.C. dynamic 
reproducers. 

If it is desirable to energize two or 
more speakers of 2,500 ohms or more 
field resistance, I would recommend 
that they be connected in parallel; 
otherwise, they may be hooked up in 
series. The variable resistor can be 
adjusted to deliver whatever current 
is desired. Under normal operating- 
conditions the circuit may work with 
the 2,500 variable resistor in the off 
(Continned on page 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sutTicIent information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 
List each question. 

Those questions which are found to represent the greatest general 
Interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. O. D. 

Inquiries can be answered by mail onijr when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked '*For Publication," to avoid 
misunderstanding. 
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RAILROAD 65-KC. TELEPHONY 

1216) Mr. Hubi^rt Brown, Oakland. Calif, 

(Q. I Recent newspaper accounts have de- 
•-cribed an inter-cnnimunicatMtn system which 
operates betwei'n the cah and caboose of a 
train. How* is this system, which seems to 
operate on "radio" principk's, "worked"? What 
is the frequency or wavelentrth use<!? 

(A.) It is probable that the system to which 
(lur inquirer makes reference is the carrier- 
eurrent telephone .•system illustrated in Fiif. 
Q. 216. The followinj? information is furnished 
ihroutirh courtesy of the General Electric Co. 


The system consists of wave propagation on 
an exclusive channel which follows the rail. 
In some respects the method resembles carrier 
current communication, which is used extensive¬ 
ly in telephony and over power lines, but differs 
in certain essential rc'spects. Carrier current, 
for instance, is a natural wave propagation 
uver a pair t)f wires, and the wavelength of the 
propagation is determined in accordance with 
the natural inductanoe and capacitance of the 
wires. In the new system one of the wires is 
replaced by the rail itself, whereas the other 
wire is any convenient conductor along the 
track. 


Fig. p. 216 

Details of the carrier-current system for trains 


MODERNIZING OLD RECEIVERS 

(217) Mr. T. B. Moller. Brooklyn, N, Y, 

(Q.) The editorial, "Profits in the Ne^^ 
Tubes." in th* January. 1933 issue of Radp'- 
Cbaft was of particular interest to me. How 
e\ir. I fail to see how the new tubes can be 
in.-.talle<l in old receivers without making quiti 
extensive changes, and replacement of the pnwi-- 
transformer. To cite a specific example: a 
T.R.F. set now employing three tyiie 24 R.T 
tulus, a type 24 dete ctor, a type 27 A.F. anipl ■ 
fier, two tytie 45 tubes in pu3h-i)ull and a typi 
80 rectifier has a pow'er pack giving 90 ma. a: 
350 V.. according to the manufacturer's rating 
Now, replacing the three 24’s with type 58*- 
causes an increase in tirain of 18.6 ma., whier 
means overioading the power transformer 20^, 

I don’t think any transformer can stand thi' 
continuously. And as for replacing the 80 with 
an 82. the RCA manual states: "The 82 )- 
not interchangeable with any other rt*ctifi^ • 
type." Is this not true? 


A three-tube transmitter and five-tube re¬ 
ceiver are employed. Automatic volume con¬ 
trol of the loudspeaker compensates for vary¬ 
ing distance of transmission. A transmitting 
frequency of the order of 65 kc. is used- The 
power requirements are 160 W. at each end 
of the train, with an output of 5 \V, to the 
inductor coils. Less than a watt is rt*quired 
for satisfactory operation, however. The train 
control or headlight generator can supply the 
current for the e<iuipment on the locomotive: 
and a battery and axle-driven generator the 
power for the caboose set. 

Simplex operation, emplijying minimum equip¬ 
ment. is used, with the sets running continu¬ 
ously for reception of signals, it is then only 
necessary for either the conductor or engine- 
man to speak into his transmitter to establish 
eontact with the other end of the train. 

The enntiuctor in the caboose of a very long 
freight train can carry on a conversation with 
ihe engine man in the cab: conductors, or 
tnginemen, of nearby trains can communicate 
with each other: and reports or instruction." 
can be exchanged between trains and wayside 
"tations. Work done by General Electric engi¬ 
neers ha." resulted in a new type of communica¬ 
tion system—not radio. Superposetl carrier cur¬ 
rent. or direct teleph^iny in principle. Ear¬ 
phones are not required r w'ith 5 W. or less 
input into the inductor coils, loudspeaker recep¬ 
tion of ample vtdume to overcome train noises 
is received ovt-r a rail jdistance of 5 miles or 
more. 

The rails are used as the medium for the 
transmission and pick-up of the signals, which 
are jiut into and taken out of the rails by 
inductor coils suspended from the caboose and 
]i>comotive at minimum clearance distance above 
ihe rails. These inductor coila are directly con¬ 
nected tit the transmitting and receiving equip¬ 
ments. 


The wave propagation in the double circuit 
of the rail and wire does not depend entirely 
upon the natural capacity. Instead, the princi¬ 
pal portion of the electrostatic energy of the 
wave appears in a series of loading condensers 
eonnecled between the rail and the wire. The 
result of this arrangement is that the rail is 
in every point carrying the current of the 
traveling wave, and therefore it is possible at 
any point to pick up energy from the travel¬ 
ing wave by induction in the inductor coil. 

Although the rail itself is very inefficient for 
wave propagation, since the rails are not effec¬ 
tively insulated cither from each other or the 
ground, it has betm ftpund that the wave propaga¬ 
tion between the wire and the rail is very effi¬ 
cient because of the high quality of the elec- 
irostatic medium that carries the wave. 

The loading condensers are spaced approxi¬ 
mately 1000 ft. apart, but the distances vary 
with local conditions. A separate condenser is 
used fnr each rail, so arranged as not to shunt 
the signal track circuit. Provision is also made 
for the protection of automatic block signal 
and other circuit.'*. There is no interfen'iice 
with operation of such signals or adjacent tele¬ 
graph and telephone lint's. Thus advantage 
may be taken of wires normally used for auto¬ 
matic block signal, telephone, telegraph, power 
or other circuits already paralleling the tracks. 
The receiver cannot be used for hroadca^st re¬ 
ception : and the transmitter causes no inter¬ 
ference with radio receivers, however near the 
tracks they may be. 

The general arrangement of the transmitter 
and receiver units is shown at A in Fig. 
Q. 216. The schematic circuit of the impedance 
couplings and the inductor coils is shown at B 
in the figure. At C are shown two of the four 
inductor coils of a car installation: each coil 
hangs in a frame suspended over one track or 
the other. 


(A.) A power transformer of reasonabb’ 
good design will stand a load increase of l8.** 
ina. : if your transformer comes within this rat¬ 
ing it will not be necessary to replace it. Th»- 
proeedure in installing the type 82 tube ha' 
been described in Past issues of RAPto-CftAFT 
merely connect a .7.5-ohm resistor in one fila¬ 
ment leg. 


A LONG- AND BROADCAST-WAVE 
BAND-SELECTOR UNIT 

(218) Mr. Morris Block, Brooklyn. N. Y. 

(Q.) Although several types of band-selectors 
have been shown in past issues of Rad1i>-Crafi, 
the writer is a bit puzzled by advertisements in 
certain English magazines which state that the 
band-selector they arc sponsoring may be used 
t'ithrr on the broadcast band, or on their high¬ 
er, 800 to 2.000 meter band. A switch is us^d, 
Do you know how this circuit is arrangcKl ? 

(A.) The instrument t»» W'hich our inquirer 
refers is a British General product, the circuit 
of which is shown in Fig. Q218. 
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The Best NEVl^S of the Year 


> 

Every man connected in 
any way with the boom¬ 
ing auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
auto-radio service 
“dope,” in complete, 
understandable form. 
The OFFICIAL 
AUTO-RADIO SERV¬ 
ICE MANUAL con¬ 
tains schematic dia¬ 
grams, chassis lay¬ 
outs, mounting in¬ 
structions, and trou¬ 
ble-shooting hints on 
all 1933 and many 
older model auto¬ 
radio receivers. This 
Manual contains a 
“gold-mine” of in¬ 
formation. 

Over 200 Pages 
Ova^ 500 

Illustrations 

9x12 Incites 

Flexible, Loose- 
Leaf Cover 


Order Your Copy Todayi 


Vou ha^'o the opportunity to sret your copy of 
the 1933 OFFICIAL AUTO RADIO SERVICR 
MANUAL from the first printings of which we 
have copies on hand. The Autu-Rndio Service 
Manuals are selling so quickly that already an¬ 
other print order has been authorize!. We urge 
you to get your copy now so that it will not be 
necessary for you to g<» through the summer 
without a copy of this manual- 


PREPAIO 


GERNSBACK PUBLICATIONS, Inc. 


96-98 Park Place 


New York, N. Y. 


MAIL THIS COUPON TODAY! 


OERNSRACK PUBLICATIONS. Inc. BC-10 

va ys Park PlaLc. York. N. Y. 

Enrlosed you \vlll find m 5 * remittance of f2.50 for which please send 
me One Copy of the 1933 OFFICIAL AUT0-RAl>lO SEltVMCE 
.MANUAL. (Send remittance In check or money order. Itegitter 
letter if It contains cash or currejicy.) 


Name 


Address 


City Stato.. 
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Thi? l>aniI-s<-lw1or may )>t' connectwl into the 
rtctlver's input or inirr-stajfe circuits to olitain 
the selectivity of which band-selector systems are 
capable. The complete instrument is illustrated 
in Kiif. Q-218. The KantriKl tuning condensers 
in the iliagram are not a part of the band- 
stJtctor unit, which is known as the British 
(it neral Band-Pass 10 kc. Tuning Unit, Either 
or iKtth units (Aerial Model LI, or Anode Mc»d- 
I’l L2 » may be used in a circuit. 

This hand-selector incorporates switches which 
make available dual ranges of 230 to 550 meters 
an<l 800 to 2,000 meters. 

The device is manufactured by an English 
ot>ncern, the British General Manufacturing CJo., 
Ltd. 


INDUCTANCE TABLE—AUTOMO- 
TIVE-SET SENSITIVITY 

(219) Mr. Reginald Burns, Hollywood. Calif. 

<Q. 1.) Is there available in tabular form 
any material which would make it ctuivenient to 
determine rettuisite tuning capacities for a given 
inductance, or vice versa, to tune over a par¬ 
ticular wavelength band? 

(A. 1.) The only table available at the pres¬ 
ent time particularly concerns figures relating 
to honeycomb-type inductances : the table is Fig, 
Q. 210. However, this material is generally 
ii])plicab1e in connection with other types of 
ceils, allowance being made for the difference 
In distributed inductance and capacity, as de- 
Urmined by the individual coil construction. 

iThis table was prepared especially for the 
I’aeent EkH.‘tric Company and relates to their 
’■duolateral” type of coil winding, a design 
which results in a particularly low-loss coil: 
the advantages of this construction become espe- 
rially evident at the longer wavelengths, such 
HS 10,000 to 20,000 meters.) 

To obtain maximum wavelength with a given 
c( il and e<pndenscr. lay a ruler from the point 
»'n the chart occupied by the C4>il value in the 
inductance scale, to the upper limit of the con- 
d^*n^e^ on the capacity scale. The ruler will 
cross the middle of the scale at the repuired 
wavelength. Example: using a 100 turn hom*y- 
e< mb coil and a 500 mmf. variable c<pndenser 
tbe ruler crosses the line at 000 meters. 

Minimum wavelength is obtainet) in a simi¬ 
lar manner, except that the minimum capacity 
<f the condenser should be increased by adtling 
to it the distributed capacity of the coil. This 
capacity (in mmf.) is given by the small figure 
direetly under the coil numlwrs- Example: us¬ 
ing the same coil and condenser, we add 24 
(the distributed capacity of the coil, in mmf.) 
to 75 (the allowance usually nee*es»ary to make 
up for the capacity of the circuit wiring, and 
inclu<ling the minimum c.'ipacity of the Con- 
ibnser). obtaining 00 mmf.; and acctprding to the 
straight-tdge we obtain a wavelength figure of 
4 40 meters. (With smaller condensers, just 
eensider the minimum of the condenser without 
all* wing for any accessories.) 

The following tabulation of wavelength ranges 
for standard honeycomb cfpils shunted by either 
a 350 <pr 500 mmf. variable condenser is avail¬ 
able. It is a very handy reference.The minimum 
capacity given for both condensers includes the 
pa rustic capacity of the wiring of the circuit. 


No. of 

Wavelength 

Range 

Turns 

50-350 

75-500 

25 

SO-220 

100-260 

r.o 

160-430 

200-510 

75 

210-620 

290-750 

300 

310-830 

380-990 

150 

480-1360 

590-1.500 

2(10 

650-1600 

780-2000 

240 

810-21,50 

990-2700 

300 

080-2600 

1200-.3100 

400 

1300-:i500 

1600-4120 

.500 

1700-4100 

2000-5300 

600 

2000 5200 

2400-6200 

750 

2500-6500 

3020-7800 

3000 

3100-8800 

4100-11..500 

1250 

4400-10.400 

5300 I.3..500 

1500 

6400-14.000 

6.500-16,500 


(Q. 2.) What is the sensitivity of an aid«p- 
rn'tivp- receiver, such as the Majestic mtHlel 116V 
Thi- I.K, is lift kc. 


(A. 2.) The sensitivity of this set is approxi- 
mattly 10 microvcpits-per-meter. Some receivers 
i f this general type have a sensitivity of alK>ut 
1.0 to 0.1-microvolt-per-meter. 


THE "GRAND ISLAND" MULTI¬ 
VIBRATOR 

(220) Mr. Albert W(K>lsey, Kingston, N. Y. 
(Q.) In the February and March, 1032 


i'^-iKS of RAfpio-CKAfT appeared an article en- 
tillid. "‘Grand Island' Monitor Station.'* The 
article in riuestion discussed a "multi-vibrator.” 
L)o ytpu have any more information available 
on the disign and use of this instrument? Al¬ 
though described as a ecpmmercial product, it 
has occurre<l to the writer that the idea could 
be adapted to home-built ecjutpment. 

(A.) The constructi<pn of a multi vibrator is 
<iuitt an involved project. Consequently, we 
expect to be able to present in a forthcoming 
issue of Rapio-Ckaft a good article on how to 
build cpne of these most interesting and useful 
laboratory instruments. Meanwhile, we are 
glad to be able to prisent the following data 
which was originally furnished in connection 
with the design of the Grand Island monitor 
station, but which, for lack of space, was not 
prtviously published. 

The Primary Standard and Its Secondary Units 

There are two standards at the Grand Island 
station ; one is referred to as the “primary 
standard.'* The secondary standard ami its 
associated e<iuipment is divided into five dis¬ 
tinct parts: first, the standard itself; second, 
a stries of multi-vibrators controlled by the 
standard; third, an audio oscillator; fourth, 
a beat indicator; and, fifth, a heterodyne oscil¬ 
lator, The whole combination is mounted in a 


tempera!IIrc-conlrolled steel rack. 

The primary slan^lard itself is a 30-kc. quartz 
crystal, miurittd in a temperature-controlled 
chamber, together with its oscillating circuit. 
The temperature gradient is as follows: the rack 
is controlletl to approximately 2 degrees, the 
outside crystal chaml>er is controlled to 0.2-dc- 
gree. and the crystal itself is held to approxi¬ 
mately .05-degree, all Centigrade. 

The tempt rat ure coefficient of frequency of 
the crystal is approximately eight parts ptr 
million ptr degree change of temperature, so 
that the usual frequency variation 6f the 
crystal, due to temperature change, is less 
than one part in one million. There are four 
multivibrators, 90kc„ 10 kc., 1. kc., and 0.1 kc., 
respectively. 

The Control is as follow's: the 90-kc. fre¬ 
quency locks in with the 3rd harmonic fre¬ 
quency of the crystal; the 3rd harmonic of 
the 10 locks in with the crystaTs fundamental; 
the tenth harmonic of the 7 locks in with the 
fundamental of the 10, and the 10th harmonic 
of the 100 looks in with the 1. Thus, each 
multivator is controlled, either directly or in¬ 
directly by the crystal. 

The iiiidio oscillator is of the beat-fref|uency 
type with a fundamental frequency ranging 
(Conlinui^il ftn pope L*i7) 



Fig. (?. 219 

The correct condenser for a coil of given inductance can be read from this chart. 
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How to "Cash In" During 

RADIO PROGRESS 
WEEK 

OCTOBER 2 to 7 

On paKe 141 of the September issue of 
RADIO-CRAFT we announced the "New Deal 
in the Radio Industry," as a result of concen¬ 
trated* effort on the part of the radio industry 
under the guidance of the Radio Manufacturers 
Association during a Rebuild Radio Prosperity 
Campaign; this "battle’* against existing busi¬ 
ness conditions is scheduled to reach its peak 
during a week of spectacular broadcasting—Oct. 
2 to 7. In order that the entire radio industry, 
from manufacturer to Service Man may take full 
advantage of this opportunity, we publish the 
following recommendations from R, M. A. Cam¬ 
paign Headquarters* The material has been c.sije- 
cially prepared for the use of: (a>, radio dealers 
and Service Men. and: (bt, local campaign 
committees. 

Radio Dealers and Service Men 

1. Study the cami)aign plan and figure out 
how you can take advantage of it to increase 
your .sales this fall. 

2, Get in touch with the distributors you buy 
from and find out what they are going to do 
in this campaign and how your manufacturers 
are tying into it. See what dealer ciMH>eratioii 
they are planning and how you can benefit. 

3, Find out if a local committee has been 
set up in your town to organize a local cam¬ 
paign to Rebuild Radio Prosperity. Go see the 
chairman. See what local i>lan.'» are brewing 
and how you can cash in on them. If there 

to he no local committee in your town, tie 
in with the htcal committee at the nearest radio 
distributing point. They will serve your town 
also. 

4. Hcdd a meeting of your .salesmen. Service 
Men* iKMikkei-Per—all your people—and tell them 
about this Coming campaign t*> bring hack prns- 
Iterity to everyInKly in the radio business. Get 
them enthusiastic ahtmt Radio Pnarress Week 
and ready to work together to go over the top 
in the September Sales Drive. Offer a commission 
to non-selling employees on sales from leads 
they bring in. Offer some prizes for the best 
sellintf idea, the best display in your window, 
the best advertisement, the biggest sale, etc. 
Got them working for quick deliveries, lower 
costs and better service to boo-tt your pro fit .s 
and their pay. 

Get Yourself Ready for Selling 

r». Put on your»hat and walk up the street. 
Then stroll past your store and look it over. 
1-t it working for you or auain+t you 7 A k 
yourself— 

<a) Is the .^tore front dingy? Will a new 
coat of paint help? 

<b) Does your sign reach out for attention? 

(c) Are your window displays interesting? 
Arc the backgniunds good ? 

(d) Does your store interior appear inviting 
as you look in ? 

(e) Study your store arrangement, equip¬ 
ment and decoration—is it creating a good im¬ 
pression or a bad one? 

(f) Ask a few good frientU—men and wttmon 
—to visit your store and telephone for informa¬ 
tion—and give you their frank impressions* 

Make a list of the ideas that cnnie out of 
this check-up. talk them over with your staff 
and take action before the September Sales 
Drive begins. 

6. Get your prospect lists in shape early in 
August so you will know' just where you w'.ant 
to direct your selling effort. 

(a) Make an up-to-date list of worth while 
customers on your books. Those who }>urchased 
good sets from yt)u m()re than four years ago 
and those who bought cheap models are your 
beat prospects for modern receivers. The rest 
are prosjtects for new* tubes and reconditioning. 

(b) Revise your list of utusold prospects by 
asking your old customers for names of friends 
who might l>e interested* Offer them a small 
commission for new set sales made with the use 
of their names* 

(cl Go to the leading automobile dealers and 
get from them lists of th(«e to whom they have 
(Co7ttinu4‘d on itagf SS9) 


AGAIN OBSOLESCENCE TAKES IT ON THE CHINI 
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A TieM WESTON TUBE CHECKER 





KIrrtrIcal In-tnimeiit C«rp. 
.'IQ') PrrIincKitysen .\veiiu« 

Newark, N. J, 

P/efMe ,iend riVru/ar RA contain^ 
ing fait in/or on Model 671 

Tahe Checker and other radio in- 
strufjients. 


A iltlress 


N O LONGER is tliore any need I nr worry* 
iiii: aliout tube rheoker obsoleseeiiee. 
Again Weston Inis supplied the solution; 
providing a design with 18 sockets. 11 of 
wliirli are wired to test all of the present 
tubes, some 90 in number. The rtMiiaining 
7 sockets are spares, and can be quickly 
wired in to test some fifty-odd additional 
tubes, when and if these tubes appear on 
the market. 

Weston Model 674 Tube Checker is an 
“English Reading” tester — and is out- 
<-tanding in its simplicity of operation. 
All reference to or knowledge of tub«3 
cliaracleri?tirs is avoided* 1 be operator 
simply follows the few concise steps indi¬ 
cated on the tube limit chart and correct 
indication is obtained in niiiiimiim time. 

Moreover, by means of the cathode 
leakage button the testing of all cathode 
type lubes for leakage between cathode 
and beater is readily accomplished—and 
in the same socket used for regular tests 
on the tube. Inilepemlent checking of the 
second plate in all double plate lubes also 
is accomplished simply by throwing a 
toggle switch. 

And there are many more outstanding 
features—a few’ of them li-^ted on the right. 
Tliey will explain why Weston Model 671 
is the outstanding value in tube checkers 
today. The coupon will bring descriptive 
circular RA. Weston Electrical Instrument 
Corp..599 Krelinghiiysen .Ave..Newark*N*J. 


Weston 

Kere/it 


Oltst.lnding Features: 

1. /Iffrocfire appearance — 
harmoniously finished 
in three tones of brown. 

2. “Efi/f/ts/t Reading**. Ex¬ 
cellent readability. 

^.Simplicity of operation 
—no calculations neces¬ 
sary. 

4. Lowest obsolescence 
factor. 

5. Tests second plates, all 
tubes — diodes^ duplex 
and rectifier. 

6. Tests rath ode leakage by 
sinifily pushing a button. 

7. Individual standard re¬ 
placeable sorter s. 

8. Line voltage ad fustment. 

9. No adapters reqifired* 


the nctr tT^ston Model 
6TJ Tube ('.hveker. Combines at. 
tract ire oppearnnee. eond test¬ 
ing ability, and low price. 
Send rtMpon fur bulletin. 


ae/io J/fsfmmeftfs 
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FREE 

1933 Official Auto-Radio 
Service Manual 



W'ifh rvery nr tier of 
MiCO TUBES fur 
fTi.DO, nr mtiltilile 
ttiprpof. you can RPt 
one, twii ur 

Aiir<>-ICki)h> 8trv> 

.nlut.lyFRCC. 

I f y< lu prefer, you 
ran enpipH of 

the OffirJal K nJio 

Sf'vireMaiiiiiil FREE will 
tirilern for $8.(10 or bkkth Man 
uftfi for nnler'k of $ I If .0(1. Re* 
member that the recular U»t price 
of the ie$3 Auto-Radio Service Ma.. 
ual Is S2.50 and the 1934 Official Radio 
Service Manual, S3.SO. 

◄ THIS OFFER IS SUBJECT TO WITH- ^ 
DRAWAL WITHOUT NOTICE. W 

I- 

Compiete Sttfck Ready /or 
\ Immediate Shipment 

Older from (liir pur—K.>riiii *ith ordn^ bslsnce C. O. D. 
All prices sre F. O. B. FAC Toll V, jVrwaili. Ktiipuients xo lorsrsril 
«pre*s f>i parrel post. .Vo ordn (oi lew than $3.00 arrepted, 


\’ol^ 

Typa age Daseriiition 

UX-^OI A“5.0 Detector Amplifier. 

UX-ZZ6 —1.5 Aiiiplitier uA-l'Filament). 

U V^-Z27 —2.5 Detector Aniitlifier lA-C Heater). 

tJX-171 —5.0 Eoner Amplifier ^ amp.. 

UX-171 A—5.0 l*ua-er Auu»lificr ^ ainp... 

UX-240 —>5.0 V^oltajte amplifier (letei-Uir. 

UX-120 —3.3 Power .Amplifier.. ^, 

UX-199 —3.3 DeteePtr atiiplifier.... 

U V-199 —3,3 DeteePir amplifier eliurt prune.... 

UV-199 —3.3 With aitamUrd 2()IA l.a»e. 

UX-112A—».0 AiiiPlitier detector amp. 

UX-112 — >.() AinnIiGer detector amp.. 

UX-200A—>.0 IJetei-Pir. 

UY-221 —2.5 Screeu grill K-F amplifier (A'CI tenter) 

UX-ZIS —2,5 Power amplifier ‘ Filament). 

UX-20IB—>.0 DetenPir nnipHGer H amp. .. 

UY-216 —2.5 Dual (Jrul Power amplifier (A-<’ Fil.) 
UY-247 —2.5 Power ampTilier pentmle (A-(; Fil.) 
UY-2S7 ^2.5 Power amplilier fienttale (D-C Fil.) 

WO-Il ^1,1 DetecPir amplifier... 

WO-I2 —l.l DeteePir amplifier.. 

UX*230 —2.0 I>ete itor aiiiplitier..... .. .. , 

UX-23I —2.0 Power amplifier.. 

UX-Z3Z — 2.0 Screen Crirl radio freiiuetiry aiiipTifier.. 

UY-23J ^2.0 Power amplifier Tientokle . 

UX-234 —2.0 Sitper-cotilrol It-F amplifier pentfide. . 
UY-ZJS —2 5 SiiTior-PontroI R-F Amp.C A-G Healer). 
UY-236 —1.3 S^reen-Crir) R-F Amp. A-G Heater). 

UY-237 —'1.3 I3etector am plifier (.\-G Ileater) . 

UY-238 —3.3 Power amplifier pentode (A-G Heater) 
UY-239 —3.3 R-F amplifier pen lode ( A-<; Heater) 
tlY-SSl —2.5 Super-control R-F ATnp.f A-G iTenter) 

2A3 *^2.5 Power amplifier triode (A-C Heater) 

2A7 —2.5 Pantavrii) eon Verier (A-C Heater)_ 

2B7 —2.5 DiJples-DiiiH# PentixJe (A-(? Heater) 

6A7 ^ft.3 PentaVrid Converter (A-G Heater).. 

6B7 —3.3 Duplex-Diiale Penbale (A-f.? Heater) 

2A5 —2.5 Power amplifier penUale (A-C Heater) 

41 ^^.3 Power amplifier pentmie {A-C Heater) 

42 —3.3 Power amplifier pentiide (A-C Heater) 

43 —25.0 Power amplifier pentrule (A-C Heater) 

44 —fl.3 R^P amplifier D*ntode(A-C Heater). 

45 —30.0 Piiwer amplifier Tetiwle(l>-C Heater) 

49 —2.0 D’Jal GHil power amplifier.. 

SS —2.5 Duplex-Diode Trimie (A-C Ilmter)... 

S€ —2.5 Super-Trio de ampTifierl A-C Heater).. 

57 —2.5 Triplegrid detector Amp.(A-G Heater) 

58 —2.5 Triplegrid R-P amplifier(.4-G Heater) 

59 —2.8 Triplegrid power Amp. ( A-G Heater) 

7S —3.3 Dtlolex-Di^de Triode f A-C Heater) . . 

77 cwl.S THple-crkt detee tor ampflttcr (A-C Hester)... 

79 —V3 TrIplewrM R-F anm, (A-C Hester). 

79 —1.$ Claw B Twta amnllfier (A-C Hester). 

SS —1.3 Duplet Hiods Triode (A-C Hester) . 

S9 —1,3 Tritils Xri't Piwer Aoip. (A-C Heater). 

RZH —2.3 Power anDliler pentode (A-C Hester). 

UX-210 —7.3 Power a nnliler oscillator (A-C Fil.) . 

UX-222 —3.3 Screen xri | rn lio fregnenrj snipHher. 

UX-25v ^“7.5 Power sttutifier (A-(7 FUaotent) .. 

UV-227A ^f.3 neteetor s-no|Her (quk-k besier)(A-C llesterE 

UV-224A ■—J.3 Sereeit ltd I R-P amplifier (quirk heater). 

UX*1S2 —"iO !(parton type poser Amp. (A-C Fit). 

UX-1B3 —>0 Bptrton typo power \mp. (K-C FH.).. 

UV-4S4 ^"(.O rfpart tn type detector Amp, fA-C Heater)... . 

“'-5 typs power Amp, (A-C Fit.). 

UV^SSS —1.0 Spsrt rn type amplifier. 

U<-401 Kell'in type trHJe (.“t-C Hester) . 

UX-403 ^w3.0 Kellotx tyiw ouipiit triode (AH' Heater). 

RECTIFIER and CHARGER BULBS 

US \fil. teetifier tube B.lf. (Raytheon type). 

•‘-)0 Amp. trie'tle rhsraer Hiilh (Tunssr type).. 

S S nP. eh^rter Bulb f I'tin tar type) .. 

.'i snd ti A'llp. charter Bulb (Tiintsr type)... 

15 Aoit>. ehsrser Bulb (Tnnssr typr-', . . 

UX-SSS ^7,5 Half Wave Mereiiry Iteytifier (heavy duty),. 

1 ^i.3 Half Wave Rertiiier (S-C Hester). 

0X-2S0M —S-O Fiill Wave Ntereury Vapor Hrrtifier.. 

UX-2SIM ^7.5 Half Wave Merrury Vapor Rertifier. 

UX-871 —7.3 tl-df Wave .Memiry Vapor Kertlfier. .. 

yX-2SO —5.0 Fall Wave Hee.ifier. 

SZ3 -.5.0 Heavy.Dulv Pull-Wave Reelifier.. 

2SZS ^<i.5.0 Reftifier-doiihler (Hester).. 

UX-281 —7.5 Heir Wave Re.-tifier. 

IIX»282 ^—.'.5 Full Wave Mereurv Vatior Hertifier.. 

UX-283_ —5 (I Heavy duly full »ave mereury vapor revtifier.. 

UX-2ieB—7.5 Hair Wave Reetifler. 

UX-213 ^S.O Full Wave Ke.tifier. 

P"” K^dfier (Healer). 

UX-8T2 —7.500 Voltp Half Wave Mefeury Vapor Rectifier. . 

Spccificationa and quotationa on PHOTOELECTRIC 
CELLS. TELEVISION TUBES. TRANSMITTER TUBES. 
CRATER TUBES. HIGH VACUUM TYPE CATHODE 
RAY TUBES auit«ble Tor televiaion and atandard 
oacillographic uae«> SUBMITTED ON REQUEST. 

ARCO TUBE COMPANY 
38-40 Park Place Newark, N. J. 
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' A "RADIOPHONE” 

fCoiift7?((((/ jrom page JOi) 

well, which arc (dher desirable features. And 
to show just how sen.-iitive the receiver really isi 
it is interestiiiK to point out that several mod¬ 
ulated code transmitters were picked up during 
the tests without any aerial or eround on the set! 

The values of parts in the receiver are identi¬ 
cal with those in the oscillator, except for the 
A'alue of the Rrid leak, which is O.l-meif, in the 
receiver. The values of «]! other parts are 
shown in the circuit diagram. 

It is well to point out that the tubes in both 
the oscillator and receiver muat be mounted in 
a vertical position as the filament of the type 
30 tube is tjuite thin and is likely to sau if 
operated horizontally. The writer diseovered this 
fact in testing the oscillator unit: the short- 
circuit resulting frtim the filament saf^frini; 
ruined not only the tube but also a perfectly 
Kood ‘*B” battery. 

The connections for the receiver are (fuite 
simple and may be easily followed from the 
echematic. The connections to the coils are 
made as shown, with the wrid and plate at the 
two renifite ends. Thi.t appli(*s to both the os¬ 
cillator and the receiver coil connections. 

Operation 

In adjusting the receiver, the same point 
should be w'atched as that mentioned for the 
oscillator—L e.. the coils should be made so 
that very little tuning capacity t.s needed to tune 
j to the desired fretiuency. H<iwevt*r. since the 
eoils and condensers for both oscillator and re- 
! eeiver are identical this .should not present any 
ditficiilty. 

The receiver is tuned like any short-wave 
superregenerative set. When the carrier Wave 
from the oscillator is tuned in it will be foiimt 
that two stnmg hissing soumls are heard in 
the headphones : on the dial these tx>ints are 
separated by a small distance. Ri'tween these is 
a narrow space with no hiss and very little 
background noise. At this point, the signals 
from the oscillattir are lomlest. 

After this point i* reached, it is only neces¬ 
sary to experinunt with the length of the plate 
wire of the oscillator, to determine how short 
it can be made to give consistent results over 
the desired distance. It will be noticed that no 
aerial is used on the receiver. Over the short 
distances for w'hich this communication system , 
wa.s designed, no acndal was found necessary, [ 
The above description will supply all essential 
data to the exrierimenter. However, it must be 
understfHtd that the units are not presented as j 
ideal—there U plenty of room for improvement. I 
For example, the ingenious experimenter will 
find duplex transmission and reception without 
any switches or other throw-over devices quite 
possible. In this way ordinary telephone con- i 
versal ions may be carried on over short dis- I 
tances. without connecting wires. 1 

List of Parts I 

Oscillator 

One oscillator coil (see text). Ll ; 

One Hammarliinr) variable Condenser, 60 inilif.. 
Cl; 

One fixed condemser. 100 mmf., C2; 

One fixed condenser, .01-mf., C3 ; 

One resistor, 10,000 ohms, Rl ; 

One resistor, IT ohms. R*J ; 

One Universal modulation transformer, T1; 

One Universal hand or lape? microphone; 

One 4-prong tube socket: 

One filament switch, Sw.l; 

One type 30 tube, Vl ; 

One "B" buttery, 22>o V., small size: 

One **C‘’ battery, 4*’2 V. (for ^'A" supply) ; 

One carrying case and aluminum panel to fit; 
wire: binding posts; etc. 

Receiver 

One receiver coil (five text). L2; 

One Hammarhmd variable condenser, 60 mmf., 

C4 : 

One fixed contlenser, 100 mmf., C5 : 

One fixed cnnden.'ter. .Ol-nif., C6; 

One resbstor. 0.1-meg.. R3; 

One resist^ir, 17 ohms. R4; 

One 4-prong tube socket : 

One filament switch. Sw'.2; 

One type 30 tubv, V2: 

One *‘B" battery, 22*- V., small size: 

One battery. 4*-l. V. (for “A” supply) ; 

One pair headphone's ; 

One carrying case and aluminum panel to fit : 
wire: binding po'^ts: elc. 


Test All the NEW Tubes 
with This Improved and 
Modern Instrument 
The E 34 TUBE TESTER 

TesU all 4. 5, 6 A 7 
pnmf; lUbcs hiclud- 
iBR the Bor small 7 
prouB ^ieric^. the 12- 
14 volt, ihf 25-30 
volt. 2AT. 2B:, 
fill:. 2A3. 2 a5. 5Z3. 

53. 75. 84. 12Z3 and 
25Z5. Provision made 
for future type tubes, 
elves Short Test: 

Grid Chance Test. 

OM-illation Te^t and 
Total KinU-iun Te-t. 

Voltage rcgtilailnii hu- 
I3« VuTts. Toil Mlth 
hniidlc provldetl. 

TEN DAYS TRIAL 
—MONEY RE¬ 
FUNDED IF not 
SATISFACTORY. 

E 34 WITH 314" 

D'Arsonval METER 
Net to Dealers & 

Service Men 


t T.' H- 'P- 
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OS 
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IVrife for Speclof Terma Circular on request 

L & L ELECTRIC COMPANY 

336 Madifcon Ave. DePt 5-A Memphis. Tenn. 


Short Wave 
Midsets 

at a 

Reasonable Price 


All Electric, two circuit single control, 
Band Switching and high gain. 
Dynamic speaker. 


Broadcast Midgets 


All electric Auto Radios 
complete 


Write for circulars and duelers' prices. 


TRUMAN RADIO SHOP 

7443 Stewart Ave., Chicago, (Ih 


WANTED! 


Jekkcrs-Mail Order Hausei aad Represenlatives in all TcrriTorics 

TWO FAST MOVERS 



And—field Coll» lor ell 
Dyngmtc Speak era 


We also Manufacture Various Types of Magnetic Speakers 

CBU KuiaJy M)iJ ltrtrie<Iy Your Rpe&kcr Needs. 

.\rftr». t9St 

LEOTONE RADIO CO., 83 Oey St.,NawYor«i,N.Y. 
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TELEVISION TUBES 

(Continucil from jMfje £ 0 ?) j 

aasombM doflectinc unit \a shown besides that nf 
the tube.) The scanning is lini*ar in both v^er- 
tical ami horizontal directions and is cause^l by 
saw-tooth shaped electrical impulses passing 
throuKh the dellectinK coils and generated by 
special tube KCiierators. (The circuits for these 
penerators as well as methods of synchronizinp 
have hi the Troceediugs of the I. R. E-) 

Sifice the iconaveope is praetiCHlIy a self-con¬ 
tained pickup unit, it is possible to design a very 
compact “camera."’ illii.^tratod in 1 iK- C. con¬ 
tain inp the iconosc€»pe and a t»»*ir of amplifier 
sUpes c(innect<*d with the main amplitier and 
dellectinp units hy means of a lone cable. Since 
the camera is portable, it can be taken to any 
IKiint of interest for the transmission of a tele¬ 
vision picture. 

The Kinescope Receiving Tube 
TW reception of imaPes transmittetl by the ■ 
iciinoscope is accomplished hy means of the 
cathode ray reeeivinp tnhe .ir ■■kine<rope " fakso 
described in past issues of the I’roreedinps ot 
the I. R. E.) slaiwn in Pip. B. Complete block 
diagrams of the circuits asMiriate^l with the 
transmitting ami receiving ends of the whole 
».vstem are shown in I'ig.*. IM and 2H. respec¬ 
tively, The tube illustrated measuies al)out 
IS X 8 in. in diameter. 

The main fr</turr of thi*! Hrhemtf in that iii the 
i<7<o/e 8Ustrin there nrt> meelm itjt nilii utovitffj 
ynrfft iiwd thr lratisniisH*on of thv intone is tir i 
romplistheJ erfircin i*V eUctrirni utfonn. 

The color re.sp<>nse rluiracterL'<tic.'« of the j 
iconoscope make it convenient nut only lor the \ 
transmission of pictures in visual light, hut ulno i 
pirtureM htvinihle to the eye in which the illu¬ 
mination is eitlier by ultra viulet or infra-red 
light. j 

The pre.sent sensitivity of the iconoscope is 
,'ipliroximat/t‘iy e<)ual to that of a photographic 
film operatinar at the speed of a motion picture 
camera, with the same optical system! The I 
inherent res<ilution or ’‘detiiiition" of the device ! 
is higher than |•e<luil'c^l for TO.OOO picture ele- 
metit transmission. Some of the actually con¬ 
st ructeil tubes are gootl up to .>00 lines with a 
good margin for future improvement! 

With the advent of an instrument of these 
tapahilities, nrw prospects are opene*! for high- 
grade television transinission. In addition, wiile 
poasihilitics api»ear in the application of such 
tubes in many fiebU at> n substitute for the 
human eye, or for the observation of phenomena 
at present completely hidden from the eye, as 
in the case of the ultra-violet microscope. 

We close this review of the iconoscope tele¬ 
vision tiilie w ith the comment to those who are 
in favor of overnight dvvelopttifnt.s. tliat it has 
taken ten years foi* Or, Zworykin to bring this 
equipment to the pi-et.eni state of laboratory 
per fection : finally, a renramahk* amount of time 
must elapse before all the manufacturing •‘hugs’" 
have l>een taken out of the design, and an in¬ 
expensive instrument imnle CoMimercially avjiil- j 
able to you an<l me. 



Fig. C 

A television “camerii" 



New Universal Rectox Instrument 


measures 


A-C. and D-C. Volts as well as Ohms 


T his new Wesiinghouse instru¬ 
ment was specially developed 
for the radio service man. 

For panel mounting, it not only 
measures d-c. voltages from 0-100; 
but also a-c. voltages over a double¬ 
range, O-10 and 0-1 00 volts; and re¬ 
sistances from 0-1 50,000 ohms. 

For measuring a-c. volts, an exter¬ 
nal Reaox unit is supplied. It can be 
mounted on the panel with a suitable 
switch to facilitate connecting the in¬ 
strument for a-c. measurements. 

For special uses, external resis¬ 
tances are available to give other than 
standard ranges of volts and ohms. 
Modified scales to match these ranges 
can also be ordered specially. 


Practically all voltage measure¬ 
ments needed to check receiving set 
operation can be made with this Uni¬ 
versal Rectox Instrument. In addi¬ 
tion, the ohmmeter is available for 
resistance measurements; for locating 
open circuits, short circuits and 
grounds; and for solving, in short 
order, many of the puzzling situations 
that so often seem to defy solution. 

This is but one of a complete line 
of W'estinghouse instruments, types 
MX and NX, which cover all the re¬ 
quirements of radio engineering, ser¬ 
vice and research. For prices and 
further information, see your local 
dealer. If he cannot supply you, 
simply mail the coupon. 


WESTINGHOUSE 


Qtta!:t} u urkntu uship 
guarantees every 
Westhighouse proiluct 



SEND FOR CATALOG 

We sting house Electric & Manufacturing Company 
Dept, 102, Room 2.N—East Pittsburgh, Pa, 

Please send free copy of Catalog -<3-34 0, containiuK 
complete de.scripiion of MX and NX instruments, 

t^ame ... 

, {JJress .-. T 79661 

“ City ... State. .RC 10-3J 


Be sure to turn to page 229 of this issue and read about the new I933 OFFICIAL 
AUTO-RADIO SERVICE MANUAL which is now published. 


—van- 

resistor KITS 

for Radio-Craft Analyzer 
Van Pocket Meter, 
A.C.-D.C. Universal Meters 
As Well As For Any Desired Design 
1#A M RESISTORSare 
VM PI Light, Dependable, 
Accurate and Permanent. 

Order from any reliable dealers or jobbers. 
If they cannot supply, order direct. 

D. L. VAN Leuven 


410 E. 15th St. 


New York City 


• HELP! 

It you Iniilil or sr viof vntlio Selr.. the 
llaminarUind C.ilalog '.I.'" will be hel|»- 
ful. IVrite Dept. RC-IO for free copy. 
A.sk also about the new model COMET 
•PRO” Superheterodyne with Crystoi 
Filtvr the world'.'i most ttViCieut sliort 
wave recei\er. 

HAMMARLUND MFC. CO., 

424 W. 33rd Street, 

New York, N. Y. 

■ ■ RjQjdLuy 

llammarlund 

n£C/StOAf 

PRODUCTS 
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MAKE EVERY 

RADIOa/%s^//r 

Address System! 


Dealers! Service Men! 
Increase Your Sales! 

"ir,'.‘Radio Modulator! 

# lt*s ii4*n’ iit ! NiiW ymt (••m "ciisli in'* 4 »ti 

nil lilt* wnixUTfiil o|i|H»rtiuiitli*s fill- riiMh- .\il- 
ilrcs!- hiiKim-s.-.. VuT, with tlii> IlAhln Molif- 
I-AToU >4111 <-jiii (MiiiviTt cvi-ry rinlin wt liitn ii rr;il 
l‘nt«lu- Aililr<*ss systfin—i-nsliy—quickly—at niiui/- 
liiy'ly Inw c«»st. Just tlie thinj; fur niicrtfcm’y 
itistJillutii.Ms ; fur ‘-siiiit" lininiU-jistiiitr; fur ’'ii..k4-n 
r>;i|;iiiiti jiin*; SuikmI 4>nr4-ts in liulIU* tnuvii’ |it-ii- 

inn; fur iitMn-ssiiqr iiif4‘lint;s of etulis :iiii1 su* 
cii-tii's: Hir iiiiisji- sttiili'iits Inton-stcij in K''itiii;r 
uiJi-r<i|ihuiii tu-iiftiii- :it lioiii4>; fur suiiill iiiTiliii.iu 
sfiuli*!-'* f*ir show winitiiw nttmct imi ; fm- r.-nli . 
M't ili-iiuMi^fnitioiis; ;tml for liuiiii- ..it. 



A Mart'elous Com mercial Unit, Tested 
and Approved jot all Leading 
Radio Sets 

Till* ItAlilo Mol j| jiiiJ uriUinul ih*- 

^^ill^.|ll4■I|t liy Shui-o .-uiriiiiors, i** truly u rovi.liitiuti 
To ruiliii iiK-n. It )iijiki-s iN^s^ililo in j| rii-w -ft-jiy thi¬ 
ns*- of II s*‘iisitlvo. liiKli qiiuMty. li-luittoii (iriifi’S- 
HiouiiJ tyiH- iiiioniiihotio with tin- nuIJo sot. Its 
qiiiility is (iiijiininilil*' to tli:it of tlio ln'st hniuil 
oistiiit: stutioii'. Ui-tiriMjiiotiiin is roiiuirkjilily tnu- 
:<Lil *l-:ir, I’owcr oiittmt Is tlio s:iui4> jis the riuUii 
sft jtsi*lf. All tiiiilt to riiiiform to I UK stiinilarils 
Ilf oiiMiiU'4-riiiK- 


A Complete Compact Unit, Easy to 
Attach and Operate! 

t^iiiqily j.lii^' iiitii A.r‘. or IM*. thivi*r lliii—<-oii:i.-i t 

lilt' stuoMiil wii-o to jioriiil iiiiil irrounil [‘..sts *.f tio- 

raiilo set—uiljiist the tuning iljrit—turn oti tin* 
suit oh—mill \oii hit Vo a roj;iiliir I’.A, systoiii. 

1100(1 to nso iiliiir'iii iiduiitors or to i-oniovo uiiv 
tiits's or to fiiiuiior ivith tin* riulio oii;i.>4sis In nnj 
wny. The .\torlnlittor iiood Hot hi- (1Ni-oi|i|4>otoi] li. 
iiso tlio railiti for ri'Knliir tiromloast rori'|itlon. It* 
Tiirtiiii;; otT tin- switoli of the MiHhiIator. tin- nuti" 
is t-4-:ii|y for ii.«o. 

SPECIAL INTRODUCTORY OFFER 

To introduce the HA DIO MODT’LATOU 
li >ou. ue oITt-r It iMiw, for a HiniTnl 
lluu*. at ihi<« spetlal reduct'd iirh-e. If 
>(iijr jdtdier does not have it. use the 
tuution below. t'oriies (-ajiiiilofe with 
thro* tijti«s. lifiy rt-t-t of rnh-rnpluine 
1 abl*, s|ii-( ial Minlel TiN two-hutloii ml- 
MoMitiif- and stand. The Uiiiliti Modulator Is Portable 
ami rneaHirex S*xJ''xri'l.''. FtnisluHl in Erallied Walnut to 
liuiMioiii/o uilh ihoxt rarllns. 


»I9." 

MJ 


SnURE BROTHERS COMPANY 


S N SliURC.I^i 

215 WEST HURON ST, CHICAGO. ILLINOIS 


MAIL THIS COUPON TODAY! 


Shure Brothers Company 

Department RC-IO, 215 West Huron Street 

Chicago, Illinois. 

f I. 1 id VON will firhl my rcniittance for $19 70 
lor .-.M-h t-hai-e send me. i>rrt>ald. the HAlMti 
Moll I L.XTOU with romtdete enuipiiient. 

( ) (’heck here ir you want ItAhlO MdlMT.A 

TOU shipped C.tl.D. Vlii% deposit requiredi 


Name .. 


1 Jty -f^taie 


ULTRA-MIDGET SET 

(Continued from page Sll) 

The hifrh-gain. unshielded interstate coil L2 
is mounted with another L-shaped bracket on 
top of the chassis between the type 6C6 R.F. 
tube and the 78 A.F\ tube. The band-selector 
iMiil LI is mounted at the bottom of the 
cha.ssis directly underneath C: to insure short 
ttrid leads, the two rear sections of C are used 
to tune it. 

A convenient place to mount the 20 hy. A.F, 
choke, Ch., is on the bottom of the chassis, be¬ 
tween Ll and the socket of V3. The dual electro¬ 
lytic condenser. Cl2, Cl3. fits between Ch. and 
Ll. 

The ballast resistor. R9, is mounted on the 
hack of the chassis. 

Cunsiderinjt the results obtained and the low 
construction expenses, this receiver may prove 
to be an additional source of income to custom 
set builders. 


List of Parts 

One midfret 3-ganfr variable condenser, coun¬ 
ter-clockwise type, 365 mmf, C; 

One mica condenser, .001-mf.. 200 V. peak. 
Cl : 

Two tubular paper condensers, .OB-mf., 125 
V. peak. C2, Cl 1 ; 

One electrolytic tubular condenser. 6 mf., 35 
V. peak, C3: 

Three tubular paper condensers, .5-mf. 
125 V. peak. C4. C9. C14; 

One mica condenser, 600 mmf., 200 V. peak, 
C5: 

Two tubular paper condensers. .01-mf,. 200 
V, peak. C6. C8; 

One tubular x>ep&r condenser. .01-mf., 200 

V. peak, C7; 

One tubular paper condenser. ,01-mf,. 200 V. 
peak, CIO; 

Two electrolytic condensers, dual 8-4 mf., 
175 V, peak, Cl2. Cl3; 

One band-selector coil, Ll ; 

One high-gain interstage coupling coil, L2 : 
One 20 hy. choke. 25 ma.. Ch, : 

One Clarostat 50,000 ohm potentiometer 
with line switch, and with terminals insulated 
from shaft and case. R; 

One resistor, 1.000 ohms, W.. R1 ; 

One resistor, 25.000 ohms. *^-W.. R2; 

One re.'iistor. 250,000 ohms, %-W,. R3; 

One resistor, 0.6-meg., ^-W., R4: 

One resistor, 36.000 ohms. ^-W., R5: 

Tw-o resistors, 100.000 ohms, >/4-W„ R6. RS ; 
One resistor. 1 meg., ^4-W„ R7; 

One closed-circuit phono, jack; 

Three 6-prong sockets, medium sitte; 

Two 5-prong sockets, medium sizer 

One 7-prong socket, for automobile adapter r 

One Clarostat ballast resistor. 260 ohms. 25 

W. . RO: 

One 6C6 tube, VI; 

One 77 tube. V2: 

One 78 tube. V3: 

One S8 tube, V4: 

One 37 tube. V5; 

One magnetic speaker, 5 ins. diameter, de¬ 
signed for type 38 tube; 

One aluminum chassis 9 ins. x 4% in. x 
1 '^'k in. high; 

One cabinet; 

One tuning unit with pilot light socket and 
escutcheon; 

Two knobs, one for R and one for C ; 

One line cord; 

One 7-Prong plug with 8 ft. of 4-wire cable: 
Four screen-grid clips; 

One r(dl of .solid hook-up wire. 


OCTOBER 2 to 7 

Service Men—get in back of the 
national publicity which is appearing 
in support of Radio Progress Week, 
October 2 to 7, Every effort is being 
made to cause Mr. John Q. Public to 
become more ’^set conscious"; to look 
into the whys and wherefores of new 
radio sets, and the repair of the old. 


YOU GET THERE! 


with 

RCA Institutes 
radio training 

No matter Mhat jou want to Irarn in 
priivtical KuiHo . . . whether you de¬ 
sire elemeriiary or advatHed knowIcdRo 
. . . ilCA iHsiitutes is fully prepared 
to elve you tht- traiiiini;. 



RESIDENT SCHOOLS NEW YORK AND CHICAGO 
lllUstrated Catalog oti Hcuuest 
EXTENSION COURSES FOR HOME STUDY 
under ronvenient '‘no obligation” plan. 

R.C.A. INSTITUTES, INC. D.p«. RT-iO 

75 Varick Street, New York 
1154 Merchandise Mart, Chicago 


20<|: A 

^ BUYS A NEW 

REMINGTON 

PORTABLE TYPEWRITER 
Special T-Day Free Trial Offer 



Think of it ! Y'ou can buy a nrw standard 
Remington Portable Typewriter for but 10c a 
day. Sttindflrd keyboard. Small and capital 
letters. Beautiful finish. Carrying ca.se included 
free. Exceptional money-making 
opportunities. Write today. Say: 

Plca.«e tell me how I can get 
a new Remington Portable 
typewriter on ynur sptcial 
7-day free trial offer for but 
10c a day. Remington Rand 
Inc., Dept. RC-3, Buffalo. 

N. Y. 


N F 1X7 EVEREAOY 

** W SERVICE CEMENT 


for Radio Hepairti 


For wlde-nwnicr rMl.o mrn hTio (nuke 
tht’ir OKrn rrpfvirr, fi-rt t n il> rf-nilAlilr 
r^tn-nt. w«t-f tinmf U.in-linn >■(. Krii- 
hie iinfl rrniiv to ml iihriitinnti ft,r 
fillflE l04>N- (U^C b*Mll rr.il). tlHHll'r 
crid rspt- |.„ijh .-V. 

I- ■ IV Jiurr I'Yhf.ML^ N ( L\ll:\T. 
prrpttrril rrpt muy tiir ritiJte «^ri f 
uork. iind rrqutrt-r iir ‘hinnrT-. 

Jobber*.'DeRters.'Aeents. write 
for interokiine, bic-profit mcr> 
chandisinc plan, Introductory 
price to radio men. 35c. tor 
•tandard size bonle. 

General Cement Mff, Company 

Rockford. fllinoi* 



MILES REPRODUCER CO. 

Oldest Manufacturers of cCmplete sound amplifying 
eOuipment ari now epentng a new service for Hams, 
Experimenttrs and Sfrviermen. 

1—Overhauling any carbon mike nOn-Stretch 

diaphragm typis ... .....$2,50 


Stretched diaphragm type . 


_ ... 4,50 

2—Converting any carbDn mike into a con¬ 
denser head _____ 15.75 

Send us your mik* for prompt and accurate repair. 

Quick Delivery 

Catalog describing 300 types amplifiers, microphones, 
speakers, transioimirs tn rtoucst. 

MILE5 REPRODUCER CO. 

244R W. 23 St.« New York City 



SERVICEMEN! 

THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 

Write tor our new 8<paae Catetog folder free of charge 



76 Wachington Sliert BrooMyii, N. Y, 
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RADIO BEGINNER 

(Continued from pa-ge 213) ! 

After the sub-panel is bent it is assembled 
to the panel by two screws through the holes 
provided, and the various parts mounted 
thereon. The two pin-jacks for holding the 
crystal detector are first mounted on the piece 
of bakelite cut and drilled as shown in the 
detail. Fig. 2. marked ‘ detector mounting” and 
the <jnlire assembly then fastened to the panel, I 
being sure that the pin-jacks do not make 
contact with the panel. If the holes have been 
drilled correctly they will not. otherwise you 
will have to get busy with a rat-tail file and 
clear them. 

You must also either make or buy some sort 
of insulating washers for the jack “J” into 
which the phones are plugged as this jack, 
having the full ' B” voltage applied to it. must 
not make contact with the chassis. 

After the assembly is completed proceed 
with the wiring, marking out on the diagram, 
ns mentioned in the previous articles, each 
wire as you put it in place. Due to the sub- 
panel construction of this job and the sim¬ 
plicity it should take only a few minutes to 
produce a neat, professional-looking job. 

The circuit, as shown, is designed for use 
with a 2 V. storage cell for filament power. 

If two dry cells are used instead it will be 
necessary to put a fixed re8i?4tor of four ohms 
in the positive leg of the filament circuit. 

The power caoie is made v3ry simply. Take j 
an old lube with a 4-prong base and break i 
off the bulb. (Better wrap it in cloth be- 1 
fore breaking it, by the way. as the glass has 
a nasty habit of flying.) Then thoroughly 
scrape out the cement from the base and un¬ 
solder the wires from the prongs. Cut four 
wires with differently colored insulation and 
having sufficient length to reach the batteries, 
and solder one into each prong. Braid the 
wires together and pour insulating wax into 
the lube base. 

Operation 

After you are sure the job is all wired up 
correctly, plug in the detector, the tube, the 
phones and the power plug, then hitch on the i 
‘ A” battery and the negative side of the [ 

‘ B" battery and test the filament circuit. 
Kext flip the positive “B” wire across the 
post; if a moderately loud click results in the 
phones the circuit is presumably O.K, and 
the c<innection niay be made permanently. 
Work the adjustment on the detector: a loud 
BCCitching in the phones indicates that this 
portion of the circuit is operating. If a buzz¬ 
ing noise is heard, it indicates that the little 
v.irc in the detector is not making contact; 
adjust the detector so that it is just making j 
contact, Fin.'illy. hook on the antenna and 
ground and .slowly turn the tuning condenser 
from one end of the dial to the other. 

During this operation the “ex-ticklcr'* coil 
should be turned with its axis parallel to the 
main coil. If no signal is heard on the first 
trip around, turn it through 180 degrees and 
try again. Patience will eventually be re¬ 
warded with a signal. 

Just one final word. Build this chassis 
exactly according to the dimen.sions shown as 1 
we have <<uite a bit of use for it in the future 
and if you go changing it around you may 
find yourself “out of luck * on some subse- , 
Quent layout. | 

Parts List 

One 3-circuit tuner for 350 mmf. condenser. 
One R.F. choke. 85 mh. j 

One tuning condenser. 360 mmf. [ 

One mica fixed condenser. 500 mmf. (.0005) , 
One non-infinctive paper conden.ser. .I-mf. 

One electrolytic condenser. 25 mf,. 25 V. 

One bias resistor. 750 ohms, 1 W. 

One Rotorit crystal detector ' 

One type 33 tube 

One 5-prong wafer socket 

One 4-prong wafer socket 

One open-circuit jack 

One panel mounting switch 

One antenna-ground binding post atrip 

One power plug and four wire cable 

One Rechargit 2 V. storage cell. .V’ 

Three battery blocks. 45 V. each. B'* 

One aluminum panel. 4x7x j’c-in. thick 

One aluminum sub-panel. 4 k8%x in. thick 

One bakelite detector-mounting. 11 x^-x'/k-in. 

or ^-in. 

Brass 6/32 machine screws, nuts and ht»ok up 

wire. 


UNIVERSALLY- POWERED./ 

Operate From 6 VoitStorage Batteryanp tromUOVplt4C 


Stage *^Daal Channel-Dual Output^' 


liSliiliill? R ESSSft M Ry LIvI 5 i!?S: 


Universal Operatin® Feature Permits Instantaneous Change-over from 110 Volts A.C. to 6 Volts 

TtpSaHt**** of » h«rh<*r your prr*>-nt r«iiilrrnipiit|p :irc for m P.A Amplifier of j^i'dio Tun^ OOPLS hel^iue'they imt oiilv o|>i-f!ilo 

CtrSlVELV from .. 6 V«l, BMtrry. you -hould ihree UNIVERv\LLY 17 f?0>TS YOU 

nr ethciently nil mny Anipljfirr or Tuner heretofore eolely deriKOedfor eiclume u»e with eifh«si » ' o”** ^ Cono- 

NO .MOKE to h.ivi- f hir UNI VEU.SA I. |•OWEK FR.^TURK If «ny one of the unit- nre pur. I.uM-.! irjUl Both poeer euppl..« to xoil » »mr ^ ^ 
rptore niiS 110 V„li A.C Un.-k), tlien it ir .inly n. -<-"»:irv to remove » pou. r r.-lertor phiB from one ni^ ineerl Into soother, f P 

tion fruoi li Volts U.C. or 110 Vi.Ue A.C. Tot'-- T.» CtinOB* No A<l,|ii re Rtiiulred —Tuke» But « Moment. _ 

110 Volt A.C. itnd a Volt D.C. Operated. 

7 Tube “Super-Het’* Tuner 


l}-a6 Watt Class Dual-Channel Amplifier 

Tubes Employed: 2-37, 2,a9,;2-53, 1-83 Prtpviiit'MTrrmeffiitntaAnipti- 

(TAe 55 recfiAer i> no/i.«,rf irf.#.) (A* P. A. •Syttem “ 

M optrattU /r«m 0 titUt.j 

1 



Fully Assembled, But Umenred Amplifier 
Kit. IncludinK blue Prints .ind disKr-ims, 
less A. C. Pack, Generator, CO 

Control Bos and Tubes . - 

$39.50 
$ 5.04 

Optional Amplifier Accessories 

$xo.$o 


6 Volt StOrase Battery Oper¬ 
ated Motor Generator . . . 

110 Volt A. C. Power Pack Factory Wired, 
InCludinK Rectifiers i2-82 CA 

or 1-831. 

All Purpose Input ’’Miser’ 

Control Bos. 

Dual Field <6 volt 0. G. and 2500 ohm 
_ C.i Jensen 11 In. D-9 CO 

Dynamic speaker .... 

Volt A. C. Speaker 
Esciter with 280 Tube 


$ 16 . $o 


$ 5.88 


Jicnlittrt ttf fPt*nkoMt Itipttt 
Signals 

Four stages of high-gain amplifica¬ 
tion incluiling a Pre-.\mp!ificr staw 
assures full umlistorted output of lid 
watts from any Phono-Pickup. 
Microphone or Radio Tuner. Two 
output channels proviile*! for the tute 
of two separate Iwoks of speakers 
tniletwndciit of each other; ho^'t»ver, 
if desired, both clianiiels may bcenni- 
hiued iiiio one, for oj)cratioii of only 
.»nc ai>«aAcr. or sever;! I i n one rhani- 
Iht. As%riteli provitioif for diHcnn- 
n>-rt)iu one of llie output chnno.'la oilectirii; 
thereby oeoiinniicsi operiition for inrdiuin 
(t.l WsKji) Hound eorcruiD re<iuireiii,,n(H. 
Thi* tJUrii CoMiPiict. Lislii-W».j,:ht. jiiid 
Compleicly Self.Cont:iine<i |7nivrrii..lly 
(■ovrer«Mi AiiipUficr. wnifiqw onto oor rh.-irriii 
n Sis Vnli Stornfu Rntiery Oli.-rated .Moior- 
Gencnitor. n 110 Volt A.C I'owrr I'lanr. .s# 
Input “.Miser" Coutrul Boi ' R^n^o^•n^»l^: 
uxi the Amplifier proper. TIi*- Input 
■■.MiKcT” Control Bos (equipped wilh tone 
eoiitrnl i,nd fii.cillii.-i, for eoui.li'uc. ' muins ' 
und fndins '.•OO-COll. or 100-1 Oil olur, micro- 
plionm. 200-300O nr 5000 ohm I’hoiio-Piek- 
upH nnd llodvo Tuner* or vsiernul Pre- 
.AmPltfiern) ni!,y he oper;,ted when fi»»trrje<l 
to the amplifier, tu, illuatrnied or retnove.l 
therefrom to .my duitnnce. in a moment, 
thereby rnithlinc Kic remote plseenienl snd 
romplele eontrol of ibe .Xtnplilief. 


Tubes employed; 4-78, 1-37. 1 -85. 1 -80. 
(K»rti/i*r ThH* r 
u'/icn I 
/fort tf 
»of{^.) 
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Features Bivnd-P»M rrc^lectton. Autom.-itin 
Voiuma Control. Inter-Chnnnel Suppre#- 

Hion. Scleeilviiy Better lli:in 10 K.C.,; Amniinuly 
Sensitive—ti fool Hire provides ide<juat*! anienim 
*y*tein with which 2.000 to J.OOO miin recuPti.m 
i* not l(nriK« 200 to ,550 .M-: 

Fully Assembled, But Unwind Tuner Kit. 
iDcluflYns Blu^ Prints and leSi 

A.C. Pack, Generator, Con- ^2Q.<0 

trol Bos and Tubes.^ ~ ^ 

Same as above but Factory Wired. 
R« ady for Immodia.te $36.00 

6 Volt D.C, Motor Cener- $U,75 

110 Volt A.C, Power 
Pack factoty Wired, 

Ready for fmmedi- 
.ite Use. InciuOim: 

U; ‘•;$8.*5 


CATALOO 


Make anEXTRA Profit 

ON EVERY SERVICE CALL 


Hi-n's a .vear 'rouinl iirnlitiiiili- Item for doaliTi an<! Service Men—if? a 
r; )io .k vi'ee t! ■ rn.-ioiiu-r? ask for. you don i have to m’II iIk-ih. This 
itik'iiilous raiHo >levi<c i-oinldi'es FOUR prinripal railto In.-tnuiionts in ONE. 
K!.- ' A compensating Alter for If- siatir aii.i belter tone; -i.-mif A wave 
interceptor fur sliarPff innirff ami k-ss interferenee; thlni; Antenna volume 
.'ontrol s>)iehroiii/.f> tin fu-rial lo the radio; fourth—Aerial eliminator where 
aerial is imjirai l leal or 

FITS EVERY RADIO SET 

The R.\T>IO M.A.STKK .ei.ii ’ itii' to ,iiiy radio receiver, with or wllh- 
oiil aerinl. also fur ' iin In ii Simple to attach—hidden In rear 

of >ct—quickly • • ■ rireiitini 

SOLD ON A MONEY-BACK GUARANTEE 

On every servlee fall you >iiouUi iii>tal1 8 llAOlO ^I.NSTKK—ilemon- 
Rtrale U to iiistouu-rs—It s a ".sure-tire seller." Demonstrators are 
ffllliiR .'iO to ffi dally. \ money.haok cuarantee. after a 3 day trliil. 
a'j.ures you sai isfartioru Order a dozen Imlay for tli tiionstrailon pur- 
po.-iej. Voiril tiiul they sell quickly and Ihey add extra dollars to 
your scrvicinK husines.s. 

The R.NDlO >L\STKU. eonihfnliiK FOUR practical Instruments, and 
iri.<truetlous for THREE fllilerent honk-ups. is hound to improve any 
type ot' let under any randitlons. Onet* attached, no radio owner 
will he without it. 

ORDER AT ONCE! 

8en(l .Sil.OO imliiY for sainple. and trade iliseouiit. or pay the pnst- 
iiuiii C. (I. D. 3Xv it—notioo the iniprovement. If not satifrtetl. 
rfliirn wllhin 3 days. Your money will he refunded at om-e. 

AGENTS, DEALERS AND DEMONSTRA¬ 
TORS WANTED EVERYWHERE 


MASTER LABORATORIES 

Dept. B.-30 Main St. Brooklyn, N.Y. 



Money 
Back 

Guarantee 
oo 

POST PAID 


THE CONSOLIDATED OFFICIAL RADIO SERVICE MANUAL 

id ihe otily cnriiplete. riyht-np-to-the-iiilnute ONE VOLUME BOOK on radio -ervicing. It ConUins over 
2.300 hage.s with over 5,500 diagrams, i-liarl.s and photos. 

1*1111 iletiiil.s uhout how yoU can huy this great hook on a deferred payment plan will be sent to Von ut^m 
reiiiifst. Write today! 

Gernsback Publications. Inc.. 96-98 P.irk Place. New York. N. Y. 
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SKnVMiEMEX 


,*»**?• time to modernlKe all of vour teit equipment, 
t delay any longer. Here are hit* priced to fit every 

_ . serviceman. Directions and diagram* 

-Included with all outfits. Each adapter 

ha* a bl'color ring with dlKlnctive 
color‘band between heater hole* to 
eiMble any adapter to be qulchty 
iolned to the analyzer Plug. 

Here is ttir professional model. 
Ut*ed on the latetit WeHtun-Jenell 
IlickoV, Supreme, etc. testera. If 
you ennt the best get this kit. Has 
the fnltl<lll^ Nn-Alil l.nlrh-l^or'k eit)^ 
tl. i.iiih reles'^e 

„ri II r I rij( I I 

I \| .1 I liir «i (. Ti*(. t 1,1 
, f ll.iJI $.t lit 

\ . t I..+ . , I tri t,J 

’* ' J 11 ii nrl I A.I.i 

r. pr ,rir I tit h A Ui> ir 
Hi n -s H ' \ . 7 |. i^, ) Aiinp’rr 



— W 1' M kit r,.t„plMesi 


Ss -al 


Mere is ■ lower priced kit using 
the Handle Plug with the regular 
7-prong base. .\'tt<>ciate Adapter, 
are held to plug by n screw whirh 
pti^^e.: thr,!.iir)i th-.ir n-m rr^. A.l-.ji| 
hum small sijte ii-fit 

sctekef f^Tr'W HU 1 I <■ .| ; 1 
111 PI i 


r ll•4.p^(>tlS t>,ml VdiipiiT 
ijTjl'' Til I prone Curpd Atlnpi, r.. 
97i Tl T ■ I 6 Pn tiK I r«l tJj, .i ,.. 

I, . \ ,a nr ■'I t iIhPici 


IN I 1T( 


■ iili III SB 


, . I .(Kl 
,. 1 Oil 
_ I tKl 
MKl 

*4 10 



Mere {s t he set for those who want 
the lowest iMssible cost. Dim-, 

iitiL h;i\o . .. f„r 1.., king thf 

adriplor .1 to the plug hut i., vh-,- 

aide! n every H.iy. the wii.-d 
ertiluiviiiK the neiM-.siti y ..uihII ))a.,e 
for hitiTig hhielileil him IiUx. C. C 
stud KU|'l’h<-il. 

hist 

B7.I’7 pninr niMn-T\nr Arnihrf-r 

, Mus .$ 40 

I 974 W 7 u>4-prnnic WtrnI AOseirr..’i.'i 

075W 7 to5<PrPn< Ailspitr .55 

976W 7 tn O.prnnr Wirml AdsPior ... .55 

Ii77\t \ 7 i„ T \ |ir..nr W A.I t 

WTTl" KJJ t oiijpistr MSsJiui> ri.tJ.pO 

S-Wire IIrnid-l^overeil .Atiiil.'/ei <'(ihle l.i^t l(h’. ft 

45<> 4-5-11 t'liiitiii-l t'luniMiMite hut .H),-cit' 

477 7-7 I’ontavt ('oriiim-ite Siu-k et I.L-t 5tlv ea - 

It's here at la-tt!—Thi 
M a ke - 1 I. II ■ . |) w t. 
Adapter Im, \|| n„ 
parte fur ■■sik iia Hii. re 
quired adapt.., ru.iiidini 
III! tei, fj|, „f vihL.i 

..- an.I hiiihI 

Mi:4-I I.K-i-.ei Ik n. ■■■■■«■ 
t 1| ir M 1:1. .Ill • ivi,id<i^t | 
s-f>iiiterl s\ten'iiii|. ul 

Her nr iii|Miertion.I)liodO 
tip arnl i-ontrul-grid ter' 
iiiinal-. eriniiei'tnr'i. rlipi 
Hr, I lend airen jlOC 

'Make-Voui.tlwn 
.Adapter Kit complete 
**'t tJ.X 

Bough t fteiiarately earh 4 
ft 7 ainl Hin<r)l7 top • 
ba-e aeotii.n Il'Ih at 25i 
rath 



950TR Transformer-type 
Tube-Checking Adapter 
ha.. r.eJf-vr>ii tallied irair.'i. 
former anil rdameot-volt¬ 
age switch for testing all lO 
to 30 volt Utl>e- if) any tube 
checker. Ue able to check 
the 2SZ.A. 4.1. 4R, f>Z.1 M. 
Uat this aiUPter and Ije 
prepared. Idd »fl.00 

Discount . . . ;t5', 

in ordern amountinK tu hi'.t . . to'- 

■Vi(# firr nair cataloa aAaers <Aa,rin« fimitlrlf /,«• of iatrti 
fiBiiifr tnd jdai'n aocssla. ptu«». eoU /ormi. iround toiU rte. 



ALDEN PRODUCTS CO. 

Dept. R-10. 718 Center St. 
BROCKTON* MASS. 




VOLUME 
CONTROLS 

Convertible to 
Power-Switch Type 

Standard end covers and covers with power-switch 
assembly are instantly interchangeable. A great 
convenience and time-saver. Long, ALUMINUM 
shafts, essily cut. 

H^riVe Oept» RC-lO tor complete catalog, 
175 Va rIcK St., ffew Voi*k« W.’VS 

ElECTBAD 


4 P.A. AMPLIFIERS 

(Continued from payv 215} 

furntshimr almusi twii-e as much Power out- 
j put as the latter. Nevertheless, this com- 
I pact amplifier. measurirur only 12x7x7^ 
ins. hiirh and u.«inp only three efTtK;tive 
tubes, ran furnish an output of 10 W. of 
tinilistortml power. The eireuit is Kig. 3. 

This high rfheieney is due to the use of 
the recently «levelopetl 2 A3 class A trirxJe 
in an imprttved Loft in-White direct-coupled 
eireuit. The power applied to the plates is 
only 24 W ., whereas olrl-style amplifiers of 
this* ela.-sifieatifin formerly required 50 W, 
Othi'r featurt's nf this amplifier arei non- 
eritieal load eiMiditii>ns: low mu: and high 
gain. Through the u.''e of a 25 nimf. neutral¬ 
izing eundeiiser, the iiiput capacity of the 
first 2A3 tube is neutralized, thus bringing 
the high freuiieney portion of the curve down 
so as to have a flat characteristic. As a result 
the amplifier has a flat frequency response 
over a very wiiie frequency range, with only 
3 per Cent harmonic content. 

I Referring to Fig. 3. the first atage em¬ 
ploys a 57 pentode tube. This drives two 
2A3 tubes arrangeti in a novel push-pull sys¬ 
tem which eliminates the usual push-pull in¬ 
put transformer. A 5Z3, high-vaeuum full- 
wave roi-tifier supplies the reuuireil high volt¬ 
age through an o\ersize transformer ami filter i 
system. Voltage is available for the field 
supply of four 2ft0u ohm speaker fields; two 
4000 ohm. 7 W’.. fieUls : cir two 2500 ohm 

fields. Naturally, this lowers the cost of the 
complete P. A. system. This amplifier has a 
gain of 8li db. fosting less than twenty-five 
dollars (e.\elusi\e of tubes and speak<*rsl, 
it supplies a quality of n'proillu'tion compar¬ 
able with old-style amplifiiTs costing three 
and four times as much, (The properly de¬ 
signed Loftin-White amplifier is iiott'd for its 
snner-fine tone quality.) This amplifier, using 
a perfe. ted and impro\ed Loftin-White circuit 
and employing the new 2A3 tubes in push- 
pull. maintains superb tone quality, even when 
operated at maximum viilume, 

A 28 W. Direct-Coupled Class B Amplifier 

j In selecting an amplifier for a larg^e auditor- 
inrii or for any applii-ation where a great i 
I crowd must be n-aehed ovt*r an extensive | 
I area, it would be preferable to employ a class 
I R ainplifier sueh as the Lafayette model 
I }'-15ti;o, shown in Fig. D, Although this is 
a 2K W. deluxe amniifier, capable of ot»erating 
20 dynamic t-peakers, it employs only four 
I tubes fexcliisive of the rectifier); a novel, 

I high-gain circuit i.s used, as sbitwn in Fig, 4. 

A 57 pentode tube is usetl in the first stage, 
direct-rnuided in a modified I^ftin-WhHe 
arrangement, to a 59 t>entude in the second 
etfige. This in turn, is transformer-coiipletl so 
a> to drive a pair of 59 tubes in class H 
push push arrangement in the mitput stage, j 
An 83 type mercury vapor rectifier tube is 

U-.mI. 

The output <>f thi.s three-stage amplifier is j 
I eoii>ervatively rated at 28 W. of undistorted 
iHiwer. It is tlesigned for an input impedance | 
of 0.5-megohm. Through the use of tappCtl 
secondaries on the output transformer, it can 
be Used to match output impedances of 4, 8, | 
15, 5iift and 20(i0 ohms. 

Hecau^e of the u-e of a direct-coupled | 
driver, the liigher frpijueneies are accentuated, 
compensating fur their loss in the class ‘’H” 

' stage and re>lilting in a uniform response 
over the entire ainlihle range, reganlless of 
the level of the input signal. This improve¬ 
ment in design ovi-reomos the chief objection 
to class “B" amplification, permitting the at¬ 
tainment of high Power output without impair¬ 
ment nf tone quality. A rharaeti'ristic curve 
of this amplifier reveals a gain of 90 db, at 
100(1 i-yeles, 87 db. at 5(1 cycles and 92 dh, 
at 6000 eycles. 

I This amplifier is llL.x20xl0 ins. high, 
rtolh mechanically and electrically. it is 
well fitted to handle the wtirk for which it was 
designed. Itolh the iiower transformer and the 
ehtike a>sembly can carry twice the normal 
current to which they arc subjected under 
full load. This powerful, class ‘'It" amplifier, 
with eiirht times the power rating of the am- t 
plifier shown in Fig. 1. is available at a cost 
of K'-ss than fifty dollars, romplete with tidies, 

iCnnfhtmd tm ittutt t) I 



Mail Coupon Today! 


GERNSBACK PUBLICATIONS, Inc. He ID 

96-98 Park Place. Ne* York. N. Y. 

I Oliliir Ilf.).-J || ij rvrninanrp for $r».00 iheik 
^taii||is or AIui, ■ iirhr uoeitrd) for tttii.l 
are to ii! iiii iiiit.i.|. [ini dl. one copy nf the 
(iFFiriAL HKKUICKfi.ATKi.N' SKRYIFE . 

I AT.,, together with the extra 96 pagea of new ma¬ 
terial at no mtra cost. 


State....._ 


'/riaeriMiors,^ 


^i^craiors* 

In your community there are 
dozens of electric refrigerators 
to be serviced. Many need im¬ 
mediate repairs w’hich can be made 
quickly, with little expense—and which 
you can rejiair w’ith the aid of this au¬ 
thoritative Refrigeration Service Man 
u,d. Make many extra dollars, together 
with other repair work. Electric refrijf. 
oration servicing is a well-paying busi¬ 
ness—start in your spare time—before 
long you will devote full time to it. One 
or two jobs pays the small cost of the 
OFFICIAL REFRIGERATION SERV 
ICE MANTAI^ 

96 Pages of New Data 
Have Been Added to the 
OFFICIAL REFRIGERATION 
SERVICE MANUAL 

To bring this useful service menual right 
up-to-date- Mr. L. K. Wright, the editor of 
the OFFICIAL REFRIGERATION SERV 
ICE MANUAL, has added a wealth of ma¬ 
terial on new electric refrigerators, and 
older models as well. As usual every re¬ 
frigerator has been accurately described 
from the viewpoint of servicing—diagrams 
to illustrate the essential parts, so simpli¬ 
fied that repairs can easily be made. The 
addition of these new pages will not in¬ 
crease the cost of the book to those who 
order their copy now. 

Here Arc Soine of The Important Chapters: 

Imriaiurtion tn the Refrigeration Serrictng Husine^i 

HUlory iif Refriceraiton 

FuniTametital. of Hcfritreratlnn 

Description «f ,\]1 Knmm TM)e4 of Refriceration 

Alii )r 

rrnuhle StiiKdtnc 

Unit t*artv. Valre^ ani! Autinnatlc Kqulpmenl 
Makes an<i Snerlflr M... ,if I .ns 
MinufacTUrer. nf I'ai.tiu- 

Refrlrerani' anil \uTnt. ,il I .| .Itiment and Many 
Otf>. ■ I ! PC I I -! , 


Over 1,200 Diagrams 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 
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SUPPRESSORS 



Built for Lasting Service 
on the Toughest Noise 
Suppression Job 




21c EACH 

Het—All Typr« 
Lift 35c c»rh 







lo using IRC's exclusively, you are not only as¬ 
sured of getting the finest motor radio suppressors 
obtainable, but, equolly importont, you 
getexoctly the right type of suppressor 
for the right /ob. The IRC line contolns 
units speciBcally designed for easy in¬ 
stallation ond lasting satisfaction in 
every type of outomobile. No longer 
need you waste time and risk your rep¬ 
utation trying to adapt suppressors of 
the wrong design to a job. Use IRC’s 
and ploy safe. They cost no more. 

NEW! HANDY COMBINATION KITS 

TImm popular netc kit» contain both IRC 
• uppreMors and condenaera of the prf»pcr 
type^or rontfdftm noiae aup^reaaion aervice in 
4-, 6^n«i S-c_> Under rara. Aeep Sevrrat hiia on 
fc/jncf—- he prepared for any job that cornea 
aionp. See them €tt your jower*. Free Hooktet 
'’Suppreaai€>n of Motor Rttilin Stthea" tcith 
etcry kit. 


MADE BY THE MAKERS OF 
METALLIZED, PRECISION AND 


POWER WIRE WOUND RESISTORS 


fTrim for Revisod IRC Catalog 

INTERNATIONAL RESISTANCE CO. 


2100 ARCH STREET . . . PHILADELPHIA, PA. 

In Conuda, 74 IF'et/ingfon IF. ToronCo, Onf. 


PiNEfT KIIlfTORf FOR 
EVERY SERVICE NEEP 



P.A. ”Q. AND A." 

(Continued from /»«?/»• JJlf 
ho^<l>itals, convention halls, ♦•te. 

Qu68tion: I have in mirni a narticiilnr appli¬ 
cation not mentioned hy you. Could I »tet defi¬ 
nite information about niy partieular iimhlem 
from you and what would this eost me .’ 

.An87i'er: The writer will bo irlad to otTt r 
Sorvice Men advice and to irive them t<x’hnua 
help on any problems pertaining? to ^ouimI sys¬ 
tems: this information vvill be supplied gratis. 

enaction: Do I m-ed a special power supply 
line to furnish current to the amplifier, or can 
I connect this any place? 

Aiiftinr: You can pluff the No. 125 amplifier 
into any 110- to 125-V.. 50 to 60 cycle. A.C. 
li|?htinj? line socket or outlet. Of Cniirse. in mak¬ 
ing? a permanent installation and in installinj? 
additional wirim?, it will be necessary for you 
to do this in accordance with the specifications 
of the Fire Underwriters. 

QurstUm: In a hall capable of seatimr 5000 
people. havinpT floor space dimensions of 100x200 
ft., ami a height of 20 ft., how many speakers 
would you recommend and where should the¬ 
be installed? 

Annu'rr: I would recommend two dynamic 
mmlol 548 theatre-type speakers used with batfit*- 
in a No. 755 studio cabinet, and would pl»‘-o 
nn thn «tnee at either side. 


, , ^ OLT- 

|iR|C OHMMETER 

Never Becomes Obsolete 
Meter (iA>‘‘T Burn Out 
A COMPI^ETE Service Instrument 


Question: Where would you install the am¬ 

plifier? 

Awinrcr; This should be placed in a c.mtrol 
room, as near as possible to the stage. 

Question: How arc the speakers,^ micro¬ 
phone, and other equipment hooked up? 

Avsiver: These should be cmnected a.s shown 
in Fig. 2A. 

Question: Why do you recommend the con¬ 
denser type of microphone for ii'^c "'th the 
Hound system? 

' .tnan'cr; Condenser microphoiK‘s arc far su¬ 
perior to even n high-priced earhon-type micro- 
phone, because of their greater Ire.iiiency re¬ 
sponse and also because of the ctimplete absence 
of hiss common to carbon mikes. The condenser 
microphone has other important advnntage>. It 
I is ruggfHl and will withstand the general bang¬ 
ing around which quickly ruins carbon micro 
phones. Furthermore, the condenser microphone 
may be used in any position. 

Qurstiou: What power will the No. 548 
theatre-type speak<>r handle? 

.lajoccc; This speaker will handle up to 12 
W. without cone vibration or distortion. It is 
equipped with hum-bucking coils. 

Qucsllon: What other accessories could I 
n-eommernl to a prospective customer for u<^e 
with a sound syst.-m? 

.dnsiccr: The owner of an auditorium sound 
system may want to ii^e the equipment for railin 
or for phonograph, as well iis for microphone 
input. In many cases, a Kood radio receiver 
can be used in connection with the sound sys¬ 
tem. Figure 2lt shows how to connect a radio 
receiver to the :indit<irium No. 125 amplifier. A 
No. 7338 tube-to-linc transformer is employed. 
Thi> can he u^-eil in connection with any radio 
<t>t employing a low impedance detector such as 
a 56. 27, 37. Ol-A, 30. etc.; if a high-impedancc 
i tletector is use«l. such as a 57 or a *21. a No. 
2625 transformer is required, instead. Th.- 
secondary of this transfornu*!' is connected to 
posts M & MC on the amplifier. The electric 
phonograph recommemh'd for u>c with this sound 
•system is the two-specil model ‘ D’' motor unit. 
When used with the long-playing phonograi>h 
records, this is op<-ratcd at 33’-i r.p.ni. When 
iiscil with regular records, a .speed change Icver 
instantly brings the spcchI to TS r.p.m. 


REMEMBER-^ 

RADIO PROGRESS 
WEEK 
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Weighs Only 2Vi lbs. 


Everything you would find In the moil exponsiva 
maters — and more — IRC now offers in this new 
Volt-Ohmmeter at the lowest price: Automatic 
vacuum retoy; four voltage and three resistance 
ranges; full Bakelite cose; special rotory switch; 
one set of pin jacks for all readings; convenient 
compensation for battery variations on ohmeieter; 
IRC 1* Precision Wire Wound Resistors and com¬ 
pact size only 7 ** long, 3'* deep ond 4H'' wide. 
With just this Volt-Ohmmeter and a tube checker 
you can do prompt, occurate servicing vio the 
populor point-to-point method. Will lost indefi¬ 
nitely—no meter or circuit burn-outs possible. 
Whot is more» it does not become obsolete with 
introduction of new rodio tubes 
or circuits. 

THE AUTOMATIC VACUUM 
RELAY DOES IT « . • 

Ifyou’va ever experienced the Inconvenience and ' 
expense of burnt out meters or resistors you’ll op 
predate this exc/utivc IRC volt-ohmmeter feature oil 
the more inasmuch os it is specifically designed for 
positive protection agoinst such accidents. No fuses to 
replace — no burn-outs possible even though you 
accidentally touch the test leod across o 300 volt 
section while working on the 0 to 3 or 30 volts 
scales. When overlood occurs the vacuum reloy 
automaticolly opens—then outomoticoHy closes when 
overload is removed. 

USE IT WHEREVER ELECTRICAL 
MEASUREMENTS ARE MADE • • . 

The high degree of accuracy of the IRC Folt- 
iShmmeter coupled trirh ita convtnient ai»e and 
burn-ont proferfion inake it unexceltad for uae in 
achoola^ collegea, faboratoriea, elmctrical ahopa^ 
etc. for experimentalandpracticalpurpoaeaalike, 

Vftl.T.VGE MANGES NET TKIGE 

3, :i(>. 300 an«! 600 $25 50 

UESIMA.NCK HAPKJES CompUuu^.h 
Oto 1,000— OtolOO.OOO tmat leada 

obm* — 0 to 1 megohm (Liel 


INTEKNATIUNAL RESISTANCE CO, 

2100 Arch Su, rhiUadpbie, Pe. 

□ Enclosed find $25.50 (check or M. O.) for one of 
the new IRC Volt-Ohmmeters. It is understood 
that I con return It (preoaidl for full credit if, 
within five days after receipt, I om not more 
than pleased. 

Q Please send folder describing the IRC Volt-Ohm- 
meter in detoil, ond telling how it con be used 
for better point-to-point work. 

NAWE._.-.----- 

STREET.... 

CITY.-.. 

NAME OF YOUR JOBBER-- 


,..i>o batter work / 

WITK LETT EQUIPMiNT/ 
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SMILES OF 
CONTENTMENTWITH 


Cen^alab 

Fixed 
thesis fors 


You'JI be hajjpy—tlie customer 
will be liapjn . , . and the set 
will 'perk” again witli renewed 
pep . . . tliat is if yon insist (and 
who wouldn’t) on using CEX- 
TRALAB FIXED RESIST. 
OKS, for ALL replacement jobs. 


Central Radio Laboratories 



MILWAU KEE 



Books and lectures on the marvelous 
aooomlflishments of the I’hoto-electrie 
cell must inspire you, but only by experi¬ 
ence with the actual device can you pet 
the FKKL of a I’hoto-cell: only by own¬ 
ing and working with the tools of Photo- 
eltctricity (a complete kit) can this sci¬ 
ence become a powerful reality rather 
than the intriKuingr mystery that it must 
be to you now* 

Years of experience manufacturing 
Photo-cells and allied instruments have 
placed us in a position to supply the 
most dependable apparatus known. The 
Kit we offer consists of only the hig^hest 
<nia}ity merchant) i,'*e*: a Photo-electric 
ctl). amplifying tube, maf^netic relay, 
condenser, resistors, socket; everythinp 
that is essentia) for the ideal unit, 
though your problem is to control illunii- 
nation, detect burjrlars. count articles in 
production, guard machinery or accom¬ 
plish any of the innumerable feats which 
ere practical for Photo-cell control. 

Our price is an achievement in itself. 

$8.00 the complete kit. 

The Clark Instrument Company 

Camden, N, J. 


i "SELECTIVE ANALYSIS ' 

from pope 20^) 

f f the terminals. But instead of bringing these 
ttrminals to the inside of a complex instrument, 
they are brought to a small, rt^etangular bnx 
carrying a tube socket and a group of pin jacks. 
This small socket unit or tube selector is ar¬ 
ranged to fit mechanically on top of a multiple 
range combination instrument which in itself 
reads volts, milliamperes and ohms. Connections 
are made to the socket by means of small leads 
fitted with tips which fit into the pin jacks on 
the socket block and also into the instrument 
proper. In this way, by plugging into pin jacks 
I as retjuired, voltages may be taken from any 
terminal to any other terminal. 

I To measure current, two jacks are supplied for 
I each line except the heater circuit, and when 
Pins are plugged in both jacks, the circuit is 
opened by means of a simple switching mechan¬ 
ism which is taken care of automatically when 
the pins are plugged in. The current in the 
circuit is then diverted into the miIIiammeter. 
When resistance measurements are to be made 
I from any terminal to any other, lemis from the 
I resistance jacks on the instrument are taken to 
j the socket unit or tube selector and plugged! in 
across the terminals in question. A pair of jacks 
are also supplied for a ground lead should it be 
found desirable to make measurements to the 
chassis itself. 

j In order to avoid the use of adapters, and to 
re<luce the operations to utter simplicity, gepa- 
J rate plug and tube selectors are furnished for 
j the 4-, 5-, 6- and 7-prong tubes. The extra 
I units cost but little more than a pair of adapters 
and avoid the complexity of an adapter system 
as well as the extra voltage drop in the filament 
connections. Indications on the face of the 
socket block are also much clearer wh«‘n adapters 
j are not rwiiiired. Should tuht^s with more 
I prongs be made available, such tube selectors 
will be pro<iiiced and may be purchased at a 
relatively small figure so that only a small in¬ 
vestment will take care of such new tube devel¬ 
opments as may come out in en.>«iiing years. 

The unit itself is simply a combination tester 
with a large number of ranges. The voltage 
ranges siipidied are 1000, 500. 250. 100. 50, 25, 
10, 5, 2.5 and 1 vedt, both A.C. and D.C-, w'llh 
a sensitivity of 1000 ohms per volt. The A.C. 
ranges are available by virtue of a copper-oxide 
bridge type rectifier. The current ranges obtain¬ 
able are 500, 250, 100* 50, 25, 10, 5, 2.5 and 1 MA. 
D.C. only. Four resistance ranges are supplied 
running to 1 megfthm with the lowest range 
indicating 1 ohm per division. With four scales 
a good coverage is obtainei] and practically all 
resistors used In radio sets will give good indica¬ 
tions. 

j As an additiftnal feature, the customary tube 
lest can be made using the internal batteries 
I which the instrument contains. By plugging 
from the outlets marked “grid test*" in series 
with the grid, the battery is connected to the 
I grid when the button is pressed and with the 
instrument connected into the plate circuit the 
corresponding change in plate current can ht* 
measured. As a matter of fact grid shifts of 
both 4.5 and 13.5 v<dts are available to take care 
of the audio amplifiers as well as the tubes with 
a lower transconductance. 

It will be noted that the instrument itself is 
simply a combination voltmeter, milliammeti’r 
and ohm met tr with a very broad covcnige of all 
ranges which may be required in the future. 
The device is basic becau.'ie the instrument itself 1 
is not permanently connt>cted to the socket cir* ' 
cult in any way. It is hardly conceivable that 
we shall go beyond the ranges of this instru¬ 
ment, states the manufacturer. The only re¬ 
quirements on the horizon which the* instrument 
tloea not set'm to cover are the high voltages 
which may be required for catho<Je-ray tubes: 
and such voltages w-ill require a special instru¬ 
ment anyway because of the very low current 
which w'ill be available. 

Reverting to the tube selectors, one of w'hich 
is showm in the insert. A, in the figure, the 
block is of moulded bakelite and carries on its 
t«)p face the standard nambcrtiif/ al/sfcm for the 
pins. White lines connect from the pin jacks to 
the corresponding pin holes in the socket and 
also to the cap. The use of this standard num¬ 
bering system eliminates the use of such terms 
as "plate prong" for a 6-prong tube where this 
prong may actually be connected to aomething 
else. To tie in with the numb«‘ring system a 
(Coiitimml ftn jHipr 24?) 



(ho H«ek). 
You know 
It’** fillrd, 
when toretill it* 
1> V lit a n d 4 h « 
^«lttick, cany* 
itive xnpcliatkieal 
Nitzac filling ae> 
t ion. Se« the Noaae 
beforo you buy ... 
Coniparo...$5 and 
more*. Dther Oonk> 
liita $2.75* $3^10 and 
more. PencilH $I .00 
and more**. Aak your 
d thaler. 

TfIK CONKLIN 
PKN COMPANY 
Toledo 
Chicago Han Praneiiiro 

^Proved by over 2 yean of 
I general public uae. 
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SATISFACTION CUAR-ANTEBD 


WORLD'S FINEST PHOTO-INSTRUMENT 



In all the 
WORLD 
No Other 
CAMERA 
Like This! 


The onlv tjuUti-Ailinp. Automat ir U’iniJlnR, Grmind 
Gldss lioeuslnp Camera using .'-'tandurd Roll Ftlm. 
Good for all puriO'es. No Parts or At¬ 

tach merits are Ne(e--.ir>-! 


No Double Exposures with *’PAL KO"! 

It THINKS and COUNTS for you. UsefI by 
ir. S. Government. Educational Experts and 
Leading Bublications. Simple! Positive! De¬ 
pendable! 3 Cameras in One! ’"PAL KO’' 
takes full postcard 3A. or ^ or % this .size— 
19 pictures on a six exposure film! 

SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR "PAL KO” 

SATISFACTORY PERFORMANCE GUARANTEED 
OR MONEY REFUNDED! 

SOLD DIRECT FROM MANUFACTURER TO YOU 
WRITE TODAY FOIt I'liEE CATALOG 

PAL KO, Inc. 

817 Wath. Blvd. CHICAGO Dept. ft-C 




SEXOLOCJ V. forriTir'rt lylumtionid fri b wHiten iniiniptE 

UnRuu« und rm, 1.. r. »U I > mfmhrr of the fAinily. It w m- 

■trucilvp. enliclit• riiiLit^not n rwque book—coatziu no )Br«un. 
Uevutrd f« Srirnri . f Hviilih llygietie. 

ContuiM It) i.tnrn rtiih! i.rti<Ki*. queatioii* and Aniwera. Bo*ik Itevi^w 
—SR PNRPM witli aiiri.i ii\t (ui)-fotor«i.‘.ni-r. 4 re k few nrtklr* 

NViiter Apprnito), u Snual Mul-iidjuaiment 'if Life 

■ nd MkrrUEe: FTiri(tii> (Jet a eoity of SEXOLpfl Y 

at any new .-aland < r ,rriij ‘J.'k tt. eianii.a for mt'y of eiirrent 
SexOLOev 2SR west Broadway New York, N. V. 
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RADIO PROGRESS 
WEEK 

(C<yniinued from po.ae SSt) 

made sales within two years. OtT'^r them a com¬ 
mission on sales of auto acts to these prospecta. 

(d) Make up lists of ffood prospects for 
battery seta amonK the farmers in the surround- 
inif rural territory and hamlets not served by 
Power lines. Send them advertising matter on 
home and auto models and cash in on the na¬ 
tional promotion of the Campaign to the farm 
market. 

Make sure that you are ready with gootl 
names to whom you can mail adverti'^inK matter 
and send salesmen with the minimum waste of 
|K>stage and time. 

7. Secure a set of the campaign display and 
advertising material—plan book, window dis¬ 
play. jxjHters. decalcomanta window' sign, model 
markers, direct mail folders, poster stamps- 
and be ready to feature Radio Progress Week 
in your store and windows during the September 
Sales Drive. (Study the dealer plan book and 
take advantage of every benefit the campaign 
offers you. Get these from your distributor or 
the local committee.) 

8. Attend the meeting of local dealers that 
the local campaign committee holds in your 
town or at the nearest ra4lio distributing i«int. 
in August. Make notes of the selling ideas 
that are suggesti-d there and be ready to use 
them when the September selling comes, 

9. Study the details of th" Radio Progress 
Week broadcasting program as they come to 
you. during August an*! discuss them with your 
salesmen. Be sure they understand how to make 
the most of the popular appeal of this special 
broadcasting and use R as the urgent reason 
why the prospect should buy n<tw. See that 
you receive the Radio Progress Week program 
bioad.si<le which will be rea.ly early in Sep¬ 
tember and display it prominently. 

Schedule Your Activities in Advance 

10. Put down on paper a sensible schedule 
of things to do during the Septeml»er Sales 
Drive that will give you a well balanced pro¬ 
gram of selling. Make an effective c.imbiiiation 
of window and store disjday. newspaper adver¬ 
tising. direct mail atlvertC'ing anil active can¬ 
vassing by salesmen sent to carefully selected 
prtfc.l>ect 3 . Set up a calendar, with your whole 
program set down^—just when you want stjirt 
each activity. Make somebody resignaible for 
each part of the program so that each feature 
will be carried out. 

11. Carry through the mechanical prepara¬ 
tion of your September Saks Drive. Have en¬ 
velopes ready to mail out the folders, advertis¬ 
ing copy selected ainl cuts ready, salesmen 
Kiuipped. instructefl and ready to go and a 
st-heflule of window iHsplays and store features 
for September and Radio Progress Week. Have 
plenty of manufacturers* adverti.sing matter on 
hand to combine with the cami>aign display 
material. 

12. Make up a list of novel ideas that may 
l,e u^ed w-ith dramatic effect to help you capture 
popular attention, create interest and attraet 
people to ymr store. Select a set of selling 
stunts that will go well together and give you 
a full program of strong appeals—such as— 

(a) Feature a '‘history" window. using 
traded-in mi>deLs, showing the advance in radio 
design since early ilays. Give demonstrations of 
these seta, in your store, one after another, 
winding up with the latest receiver, 

(b> Stage a comi>arative demonstration some 
evening between modern receivers anti trade-in 
sets three or more years old. on the sidewalk 
in front of your etor‘.. 

(ct Service and repair sets in the front win¬ 
dow* during the campaign. 

(d) Run a dotw-to-door free tube testing 
campaign with the Service Man carrying im¬ 
pressive testing OHuipment. 

(e) Demonstrate the mothotls used in broad¬ 
cast stations to make "prot)'’ noises during 
plays, right in the store window, using a public 
adtiress system. 

(f) Rig up the store with photoelectric cells 
to do all sorts of semi-scientific tricks. Adver¬ 
tise it as the "Magic Shop" During September. 
Make the cells turn radio receivers on and tdT. 
Add old radio equipment to give a "Radio Mu- 
siMtm*' effect, showing pnjgress. 

(g) Put police calls or short-wave foreign 
broadcasts on a front-door speaker fttr short per¬ 


iods. Call attention to these umi.sual programs 
with appropriate signs and in your newspaper 
advertising, 

(h> Run a trade-in campaign during Septem¬ 
ber. offering some special inducement. 

(i) Where you can't close sales to good pros¬ 
pects in September, secure permission to install 
sets on demonstration during Radio Progress 
Week. Close the sales during the special broad¬ 
casts. 

fj) Hold an evening reception in your store 
tt» show the new models in your line. Invite 
artists from the local broadcasting stations to 
be your guests. Send out invitations. Serve 
light refreshments. 

13. Your local committee has been provided 
with many suggestions for cooperative activities 
to create local publicity for radio in the interest 
(if all dealers. If no committee has been organ¬ 
ized by the radio tlistributors in your town, call 
a meeting of the local dealers and form a 
dealers committee to organize cooperative pub¬ 
licity. Write to Campaign Headquarters for a 
list of local publicity ideas. 

Organize Your Canvassinq-^(Special, 'for the 
Service Man) 

14. Plan your canvassing, with these two 
obj'ectives cleai—to sell new sets wherever pos¬ 
sible. and when you can’t to sell new tubes and 
recondition the set in use. Write to all custo¬ 
mers telling them about Radio Progress Week, 
offering to inspect their sets without charge and 
to provide new tubes or parts at special rates 
during September. 

1.-,. Study the dealer plan book and follow its 
suggestions on the best method of handling the 
sale when yt>u reach the prospect’s home, so 
that each call will give you a chance for either 
a new set or recondition sale, 

16. Work up a route plan for your sales¬ 
men and Service Men. so that they will cover 
the residence districts in the shortest possible 
time. Secure a report on each call and follow 
up no-sale calls on the telephone in the evening, 
talking to the husband. 

17. Give ytiur Service Men a typed sheet 
listing the things to do in checking an <ilil 
for reconditioning, including— 

(nl Test and match tubes. Substitute new. 
modern tubes giving better volume or better 
tone, or bttth, for older tyt>es, and make neces¬ 
sary circuit changes. 

(b) Renovate the existing antenna system 
—solder connectioas. inspect insulation, check 
lightning arrestor and move wire t(> another 
position if better results seem possible. In¬ 
spect and solder the ground. "Pretty up** the 
wiring insitle the home. Or—install new, mod¬ 
ern "noiseless antenna" system. 

(c) Isicate and elear sources of electrical in¬ 
terference originating inside the house. 

(d) Install modern accessories such as toni‘- 
Control. aut(tmatic vtdume control, inter-station 
noise supprt*8sion, visual tuning. 

(e) Clean and "balance" the receiver so that 
it again performs as it did when it left the 
facttjry. 

(fi Install extra speakers for remote use. or 
twin-speaker tone. 

(g> Re finish cabinet, remove scratches and 
nicks and repolish. 

(h) Re-vamp receivers so that they will re¬ 
ceive police ealU. 

ti) Electrify olil auto receivers by installing 
modern "H" eliminators. 

Make the most of this canvass to recondition 
sets in preparation for Radio Progress Week. 
It will bring many opportunities to sell new 
receivers. It will show many homes the value 
of a periodic inspection to keep the radio tone 
(luality and control as good as it should be. The 
^*rvicc Man is a vital part of this campaign. 

18. Don’t «iuit selling when Radio Progress 
Week is over. K'eep on. Public interest is keen. 
Many T>rospects are half sold. In October you 
can talk about what happened in Radio Pi'ogres.t 
Week better than you could describe it in 
September. Keet) on caffhinf/ iw- 

Local Campaign Committees 

1. Study the campaign plan in the campaign 
announcement booklet and figure out j*ust how 
it can be applied in your city and in the neigh¬ 
boring communitie* normally served by your 
distributors. 

2. Study the detailed suggestions that have 
been prepared to guide the radio distributor in 
the campaign and be familiar with the part he 
is to play. 

(Continued on, page 251) 





ANALYZING 

REQUIREMENT 



Tester 
No. 711 


H ere is S practical and flexible three- 
meter instrument that serves every 
possible analyzing requirement. It makes 
servicing easier, quicker, more prohtable. 
It drives all the information any service man 
or dealer needs to know for servicing sets. 


Furnished with a practical selector switch, the 
Read rite No. 'll 1 instrument tests voltages and 
resistances at set sockets. In addition, volt¬ 
age resistance and capacity tests are availab e 
through the meter jacks. This unit will handle 
the most advanced circuits and the newe;tt 
tubes Sturdily and accurately built, it will 
give long, accurate, trouble-free service. 

Kniiippcd with the new Triplett D'Arsonval 
Voltmeter, which has 1000 ohnis per Vidt re¬ 
sistance. The readings are 0 - 1 0-60-300-600 
volts—0 to son.000 ohms covering a complete 
range for tesiing contnd grid, screen grid, 
cathode and plate voltages. The ohmmeter 
reatiing is secured with a 4^ vtdt battery. 
Adtiitional resistors can be furnished, which, 
with additional batteries will bring readings up 
to any desired range. 


Yiinr JoIiIm t Siipiily Ymr, • . 

at the dealer’s net price of $22.50. See him 
ttnlay. or send coupon for descriptive catalog. 

HKADKITE MI'/rEK WORKS 

76 Colli ge Ay*. «»h.o 


Send Cou|H>n fir Qnick Facts! 


PReadrite Meter Works. ) 

I 76 College Ave., | 

j Sluthon. Ohio | 

' (lent If men: ^ ■ 

I IMfa'C .'icml me catalns on Readrlte Tester N'o. 711. I 
I .(t wpW a.t In form A lion coni'emiiiff your other servlc- ■ 
I tnstrumeiiis. . 


Name ..— 


Street Addret.-! .—.. j 

I’lty.. - ■ .. I 
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TRAINING 


Home study with H.T.A — iJui 
lifetiiue niendteTHhip in our 
InrKe. iHtwerful a»«tocuithHi of 
radio aervip* tii«n—hrmic^ you 
up to date on all ituprovernent'* 
in radio, televisi(»n, mouqiI v&- 
ftineeriDK, and keeps you aruonK 
the real ■noney-iiiakeni in this 
expandinK Held. Unlesa you hnvo , 
this hiah-type jinft»nwnni train, 
iiig yf>u will find it hard o get out 
'•f the poorly paid "tinkerer" claaa 

New-Type Set Analyzer Included 

As part of H.T.A, trainin* you get this up-to-tha> 
iiiinute Set Analyier and Trouble Shottter. After a 
few easy ieasoaa you are ready to uae it for immediate 
I loney-making, competing with '■old-timers" without 
fear. With this wonderful piefe of equipment, I>ack« 4 l 
t»y H.T.A. pTofftaiowU traimoc, you need have no 
fear or worry over the future. Even though there 
-lould never Iw ■ new railio set constructed —or nf*t 
another improvement in radio made—there are enough 
seU now fu aervica that need freijuent attention to as¬ 
sure you good money as an accepted Radio-technician. 

Start Money-Making Quickly 

R.T.A Trunins it wpeciatly deaicned—and aivrn you by one of 
tba outatandins teacbern nr radio, lorlmolosy in tb* worlo^toset 
tou into the prontabla end of radio HHtfkiy, It ia not etnpty theory, 
but practical, down-to-euth work that makea you a money-maker 
ij thle irnmeiue held m (be ■horteat pouible Ume. Don’t delay 
•** for all detail! atHun 

K T.A. traiiittia. The Coupon below hrinaa FACTS—aatonkhins 
ooca that may open up a new. deprtaaioo-proof future lor you 

I RAOm TRAINING ASS*N. OP AMERICA, 

I 4*13 Ravcnawood Av., Dep't. RCA-IO, Chlengo, in. 

I . ^,1!^ F^CTS about R.T.A. pmfeaaional trainina 

j **>* wswins for 


I Ani>HESS. 





AO-DC MODEL—110 to 140 
VOLTS—25 to 60 CYCLES 

Ks«p your radio businnaa active 
—m&ke extra mooey by fautall- 
ing and renting the MII.ES 
I'liwcr Aniiilitier Hmadca^ting 
Syntern in chtircheH, halls, audi- 
tonuina. a t u ■] i o s, eiliiliita, 
courts, etc. Build a profitahle 
and rvputnhle iiuhlic addrcHS 
hu!<ineMM this sunmier —develop 
■t into a yt^sr 'round liiLsiiienB, 


The MTI.E3 AC-DC Pbwer Amplifier 
Bruadcnxting fiyatein emplnys the 
latest Ht’A^ Tubes. It is siinple to 
operate by just plugging into tlic cur¬ 
rent line. Portahla so that it can l>e 
aaslly carried. Volume control twr- 
mils exceptionally good clarity. Can lie 
used in autos in conjunction with "B ’ 
batteries. Additional speakarB can be 
Added if desired. This complete port¬ 
able unit coDsiste of Power Amplifier, 
Mike Pre-Amplifier, Tubee, Built-in 
Dynamic Cone Speaker, Built-in Power 
Switch and Cain CoQtrol—ail aelf- 
cncloHcd within on# handsome un¬ 
breakable carrying case. &Quipmetit 
also includes MlI.KS extra sensitive 
lapel microphone and 2fi foot flexible 
calJ.-. Measures 3' i 8H' x IQ*— 
weight 7 lbs. 

Complete Mt.fonn < lA ^ 

liKluihng RCA Tubos, 

ready to wire .. db Net 

OnniplctclyaHwta-«At Aft 7*0 DEALERS 
bird snd \71 nn A.VO 

rrady to operate * •''''SERViCEME.N 

Complete circular on other Miloe 

Amplifying Equipment and new, low 

pHco fest for mIcrophono rapalra. 

Miles Reproducer Co 

244R Wert 23rd St, New York, M. Y. 


1934 5TUBE AC-DC 

REAL MONEY MAKER 

The new Poetal Radio, a *ii(wr eenwiive 
and IH-Iective receiver can be uaed on ti 
nr 3J volt battery. 110.130-170-330 and 
340 voitt .V.C. or D.C. Eoploya 1-37. 

I 77. I;7H. 1-43 and I.2AZa. Full-ranxo 
dynatuic apeak er and aelf-cv.ntained 
aerial. Remarkable, faitliful repritdiic 
tion and diatance ability. Ea.il} euld 
on demo net rat ion. 

Complete . hasak Speaker |n|a OC 
wired and laboratory te«ed 
Ucnuioe band finish^ eabiaet w OC 
of rnodern deeixn 

4^i'i|lefe Set of 5 matebed Arclurus. 

If C.V. tubes 

.lealer* and aerviceman; Die above net 
Send 3e atamp for circular on Short and 

POSTAL RADIO CORP., 13SK Liberty 



R.-C. ANALYZER 

(Continued front page £19) 

made in the arrane'ement of the push-buttona 
and electrical circuits, so that all of the mod¬ 
ern tubes can be analyzed. 

New Push-Button Circuits 

The button formerly us**d for reverse switch, 
located in the lower left-hand corner on the 
front panel, is the additional current button now 
nec<‘ssa,'y for the extra tube element. 

An additional double pole, double throw toir- 
Ble switch has been mounted on the front panel, 
directly over the A.C.-D.C. switch and directly 
beneath the ohmmeter adjuster for the purpose 
of reversing: the polarity of the current flowini? 
througrh the meter. 

The vnltagre rani^es remain the same, and an 
additional double pole, double throw switch is 
placed on the ri^ht-hand side of the panel, in 
close proximity to the voltaye—current toRRie 
switch and the cathode—heater toi;R)e switch. 
The purpose of this additional double pole, double 
throw toRRle switch is to throw the voltmeter 
scale across the filament circuit or across the 
remaininR push-button switches on the riRht- 
hand side of the panel, which indicates the 
voltaRes between cathode and the various ele¬ 
ments in the tubes when the toRffle switch K-H 
is in the K position ; and measures the voltaRes 
between the various elements of the tubes when 
the toRKle switch K H is thrown to the H posi¬ 
tion. 

Three new sockets are mounted in place of the 
older models. The center socket is a uni¬ 
versal socket, capable of cfonnectinj? four, five 
and six pronR tubes respectively. The other 
tvo sockets are seven pronR: one is selectcil for 
use with the larpe seven pronR base tubes and 
the other one is for the seven prong small base 
tubes. 

The folIowinR voltaRe ranRes are available 
for A,C. and D.C.: 5 V,. 10 V., 100 V., 250 V., 
500 V., and 1000 V, The followinR current 
ranRes for D.C.: 1 ma., 5 ma., 26 ma., 100 ma, 
and 500 ma. are also available. The ohmmeter 
scale is from 0 to O.I-m«'R„ and is the same cir¬ 
cuit used in the original analyzer. 

Operating Procedure 

Those interested in the operation of the oriR- 
inal model of this analyzer, should refer to 
Radio-Craft of September, 1932, in which the 
whole system was carefully explained. In gen¬ 
eral, everythinR that has to be done in the line of 
testinR radio circuits and radio sets, can be ac- 
comttlished in the same manner as with the 
oriRinal model, except for the fact that it will 
be necessary to throw the filament voltage 
toRRle switch when it is desired to read fila¬ 
ment potentials, and to throw it in the opposite 
direction when it is desired to read hiRher 
potentials such as plate voltaRe, grid voltage, 
screen voltage, etc. 

The additional current push-button on the 
left-hand side, giving six current readings of 
the six major elements of the tubes, more or 
less simplifies the operation of the unit; and re¬ 
placement of the toggle switch for meter re¬ 
versing to a position nearer the meter itself, 
simplifies the wiring. 

The Radio-Craft Analyzer Chart, the first of 
its kind, has been enlarged to take in all of the 
new tubes and corrected for use with the new 
engraving which should follow along the lines 
of the special drawings furnished for that pur¬ 
pose. 

It will he noted that changes have been made 
in the method of mounting the shunts on the 
rotary selector switch covering the current 
ranges, which permit the use of low resistance 
wiring, thus resulting in greater accuracy on 
the high current measurements. The resistor 
strip which ts moiinti*d on the terminals of the 
meter has been reversed (from its position in 
the original model) and the leads running to the 
multipliers have been lengthened, resulting in 
a heller arrangement of the current shunts. The 
additional length of wire used on the multipliers 
will not cause errors in the readings, and can 
he done with greater rapidity than on the old 
analyzer. 

The most important part of building an an¬ 
alyzer is the wiring; this refers jxirtieularly to 
nhunts: use as large a size of wire as possible. 

Number 12 copper wire covered with spaghetti 
insulation is really the best thing to use. This 
will prevent errors in scale readings on the 
high current scales and is one of the most im- 
jiortimt of at) points to he considered. It is not 


Our Readers Say — 


And the exact of any article or topic 

which apmrod In RAOfO-CRAFT. Without 
any lo«i of time, you can locate quickly, the ar¬ 
ticle needed. This book )i a big help te ovory 
radio man," 


7%P 

RADIO-CRAFT 

it conrotnx a thorough, alphabetical and topical 
arrangement of EVERY article and subject 
^SJ^'J?****** Ptiblished in all the issues of 

RADIO-CRAFT from Juiy, 1929 to June, 1932 

I"" conclusively proved to us the need and 
practicability for a hook which has Included In it. a com¬ 
prehensive and complete listing of every article which has 
tlius far been publlslieii In RADIO-CRAFT. A book 
whh'h has each topic so sub-divided and cross-lndese'*, 
that a mere glance at a subject will give you any num- 
br-r of (lasslflcations and uses of It. For example, if 
you Iwk at tubes, vou find under this topic, various sub¬ 
titles. general, power, transmit ting, photo-ceils, test Inc 
of tubes, ihyratofts. etc. Kvery article or notice In the 
btKiK has been considered go deeply Important that when 
you rrter to a certain classification. Hated below the roalE 
topic, you will find perhaps a dozen or more articles 
treating the subject from different angles. The author ir 
eaclt case J?. given—the exact issue in which the article 
appeared, am) on what pace It U to be found. So ac¬ 
curately romplled. i»y r. W. I'alim r. one of radio•^ fort- 
most writer*, that in le<s than two minutes you can turn 
*? through all the Issun 

of HADIO-rRAFT which have been published during the 
past three years. 

INDEX Is exactly the same size ai 
the moothi^y magazine—It has 21 Pages. It can be cor- 
venlently kept on file with the copies of the magazine— 
D-ady for quirk reference. The index Is printed on good 
paper with self rovers. 

This book is sold only by the publlihen at 26c the 

of the RADIO. 

I K A r 1 IA I» r. A 

Briefly outlined below appears only a partial 
contents of the book 


AMPLIFIERS— 

ANTENNA SYSTEMS— 
CABINETS— 

CIRCUITS— 

CODE- 

COILS AND TUNING- 
COMPONENTS— 
COOPERATIVE LABORA, 
TORY— 

DETECTORS AND 
RECTIFIERS— 
EDUCATION- 
INTERFERENCE AND 
HUM ELIMINATION— 
KINKS— 

MANUFACTURING- 
METERS AND TESTING 
EQUIPMENT^ 
MISCELLANEOUS- 
MOT! 0 N PICTURE 
RECORDING AND 
PROJECTION- 
MUSICAL INSTRU¬ 
MENTS— 
NEUTRALIZING— 
NOVELTIES— 


PATENTS— 

PHONOGRAPH REPRO¬ 
DUCTION AND RE¬ 
CORDING- 

POWER SUPPLY AND 
BATTERIES— 
RECEPTION- 
REMOTE CONTROL- 
SELLING AND MONEY 
MAKING SERVICING- 
SET construction- 
speakers AND repro¬ 
ducers— 
TELEVISION- 
TONE AND VOLUME 
CONTROL- 
TOOLS— 

transformers— 

TRANSMISSION- 

TRANSMITTERS— 

TUBES— 

LIST OF BROADCAST. 
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quite as necessary to worry about the resistance 
of the wire when wirinj? up the multipliers, be¬ 
cause the resistance of the wire in respect to the 
actual effective resistance of the resistor is smalb 
Use a Kood solder, a very clean hot iron, and 
wipe all connections immediately after the sol- 
derinsr is completed with a brush dipped in al¬ 
cohol. This will clean off all of the dirt particles 
and resin, if resin core solder is used. Keep all 
connections clean and free from dirt. Keep th? 
iron clean and hot. Use the best Oracle of sobb'r 
you can obtain. Do nrd allow flux or solderinj? 
paste or resin to flow onto the swileh blades or 
points, for this would introduce hi^h resistance 
contacts, and these must be avoided if accu¬ 
racy is to be obtained. 

F'ollowini; these few su^yestions and making 
the changes as recommended here, will bring this 
Analyzer up-to-<late. and capable of testing every 
type of tube and set that is on the market today. 
List of Parts 

One Alden, 7-prong plug with three-foot, 8»wlre 
cable, type 907 WLC, 1 ; 

One Alden, adapter, type 977 DS, 2; 

Three Ablen, atiapters. type 076DS, 975DS and 
974DS, 3; 

t)ne Alden, 7 prong panel-mounting stickct, type 
427, 4 : 

One Alden. 7 prong panel-mounting socket, type 
427A. 5; 

t»nt» Alden, Universal type 4,'i6-H panel-mounting 

<-tH’kct, 6; 


One Alden. insulated scrccti-gritl clip type 91. 7 ; 
One 3-cjrcuit, 6-position switch. }<: 

Two plugs, 9. 10; 

Two tip jacks, red, 11, 12; 

Two tip jacks, green, 13, 14 : 

Tw’o tip jacks, black. 16, 16; 

One potentiometer, 17: 

Six push-button switches non-locking, 18, 19. 20. 
21. 22, 23; 

Six push-button switches non-locking. 21. 26. 
26. 27. 28. 29: 

One Junii>r. T.P.D.T. switch, 30; 

Two S.P.U.T. switches. 31. 32: 

One rectifier. 1,000 ohm type, 33: 

One Weston, type 301. 0-1 ma. meter <50 milli¬ 
volt full-scale deflection), 34; 

Six Van. mullipliers for the D.C. scale, 5.000: 
10.000; 100.000: 250.000: 500.000 ohms, and 
1 megohm. 35. 36. 37, 38. 39, 40 ; 

Six Van, multipliers for A.C. scab*. 3.200 ; 
7,.500; 84.000: 212,000; 425,000 and 425.000 
ohms, 41, 42, 43, 44, 4.5, 46; 

Four Van, shunts for D.C. milliampere rangtv. 

12.5, 2.0b3. .500-. ,102-ohm, 47, 48, 49, 50 : 
One Van, multiplier for resistance continuity 
test, 4,000 ohms, 51 : 

One Van, meter dial, type 4, 62 : 

One 4.5-volt “C” battery. 53: 

One instrument rase. 9x12x4 ins.; (cover dejdb 
1% ins. inside dimensions). 54; 

One bakelite panel, black, 7xl2x^«-in., 55: 

One D.P.n.T. toggle switch, SI. 
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FREE 

service 

BULLETINS! 


Keep up-to-date on new facts 
and methods discovered every 
month by other service men. 

"Sylvania New>” brings all the 
late.'it news of radio sets and ser¬ 
vicing. In every issue, there’s a 
mil page of useful servicing tips 
I mm other men in your business. 

i ill in and mail the coupon and 
you’ll get tills valuable service 
FREE each montli. No obliga¬ 
tion . , it’s a complimentary serv¬ 
ice offered by the makers of 
Sylvania Tubes. 

\nd here’s a chance to cash in on 
yoitr experience, too! Send in 
your own ^ervicing tips. For 
every one that’.< printed in “Syl¬ 
vania News,” you get a free Syl¬ 
vania Tnhe (any type you select 
np to in value!) 


Su^vmucu 

THE SET-TESTED RADIO TUBE 



A PRODUCT OF HYGRADE 
SYLVANIA CORPORATION 



MAIL COUPON TODAY 


Hygrade Sylvania Corp. A'3 
Emporium, Pa. 

I )ear Sir> : 

I Mease pul my name tin the mailing list 
lor vour free ra*li<J bulletin, “Svl- 
vaiiia XewN,” 


Xanie . 

Address . 
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Who's right? 



9 Diagram of new EX-ST AT 
volume control that amazes 
engineers. See text below: 


4 •'■poo radical for service men to under- 

• stand", , , , . '^‘Too costly to make’*. 

■'Too Kriod for replacement use". .... that's 
what authorities told us when wo worked 
out desiirns for the "MoIded-Carbon-on- 
Hakelite’’ EX-ST AT volume control. 

Hut service technicians who know that jrood 
t»arts and honest work pay —are proving 
them wronp! What do you, think? Before 
niakinjr yc»ur decision, Ket the new EX-STAT 
replacement manual that e.xplaina diuKram 
aliine It also lists essential volume control 
■Uia-—covt>rinR 1763 set models—that every 
.service dept, nrrda. Post card today brings 
your copy FREE. 

Tilton Manufacturing Company 

17A E. 26th St. New York 



LYNCH 

RESISTORS 

Universally Accepted 
where the BEST is 
standard 


national COMPANY. IMC. ■ 


June 9tb. 1933- 
Mr Arthur H -f 

NewTorkClW- 

Vr-.r^l atieutwM. « that » 

1 he.« unxU t 

over the world- nliuhtty hirl««r 

iorniau**** (JordLiUy your*. 


MHi«ri.YHCH IbRHtM ta jRihvs, 
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pHWa4«i^iiury f4fllriwiu 
Ftww OwripriM FmiJwr 

ITHfH MAHITFJlCTUPrfNS htc. 

n Vmwmy MlWl Urnm Y*ri, H. 


OPERATING NOTES 

(Cemtinued from page S3S) 

half an inch above the insulating compound, in 
the can containing the power pack, and barely 
visible, is ordinarily soldered to a lug on one 
of the two studs that makes connection with 
the common negative return to the trans¬ 
former and ground connections; this wire was 
found to be loose. See Fig. 9, Radiated heat 
from the transformer evidently caused the 
compound in the can to become soft, and the 
wire stub moved just far enough away from 
the lug to break the contact. In turning the 
set off the wire stub would be pulled back 
again to its normal position by the contraction 
I of the mass of the compound in the can. thus 
I making contact again with the lug. 

1 R. F. Lambf.rt. 

, 118to Ohio Ave., 

j Detroit, Mich. 


IMPROVING THE A. K. 55 

To clear up distortion in the R.F. section 
and get better results with a shorter aerial 
in this model, adapt the A.K. 55 to use two 
type 35 tubes in the two R.F. stages, replac¬ 
ing the type 24 tubes originally used. Dis¬ 
connect the wiring at the points marked X in 
Tig. 10; this will leave the original bias re¬ 
sistor connected from the low end of the 
volume Control to ground. Wire the two R.F. 
cathodes together and solder the common leatl 
to the second R.F. cathode. Connect this leatl 
to a 60 ohm resistor and ground the opposite 
end of the resistor. The R.F. bias bypass is 
already soldered to the cathode of the socket. 
*1 he Volume control is left as is, and works 
very well. The performance of the receiver 
when eo changed will compare favorably with 
later models. 

WnXiAM GKhLSSEX.. 

1138 So. Hope St., 

Philadelphia, Pa. 


, IMPROVING THE BRUNSWICK 
SI4, S2I AND S31 

i The Brunswick models SI 1. S2l and S31 
sets use a chassis which may. for all practical 
purposes, be considered identical. After sev¬ 
eral years of service work on these machines, 

I find that the most practical means of over¬ 
coming their most common fault—lack of 
volume; particularly, during the day—can 
be accomplished with little or no expense to 
the Service Man. 

As the reader will note by reference to Fig. 

II A, the set uses an R.F. choke. R.F.C.. as the 
primary wunding of the second and third R.F. 
stage transformers. This choke is cap.'ui- 
tatively coupled to the secondary winding by 
the use of a 2.5 mmf. condenser; the de¬ 
tector stage is coupled in like manner to the 

I third R.F. stage. 

To convert this set into a much more power¬ 
ful and ellicient machine simply remove the 
R.F. chokes and wind a primarj' winding, P. 
in Fig. IIB, of about twenty-five turns on 
ea^ch of the R.F. coils. This can be accom¬ 
plished without removing the R.F. coils from 
the set. 

(Note that the 2.5 mmf. condensers are 
thin metal disks using an insulating material 
for both mounting and insulating purposes. 
These are automatically removed upon taking 
out the R.F. chokes.) 

CiiARr.p:s B.nskervillb, 
1983-S3rd Ave. 

Meridian, Miss, 


WHAT IS WRONG WITH OUR 
PENTODE CIRCUITS? 

Some of our well-designed receivers em¬ 
ploying type 47 pentode tubes are coming in 
for their share of criticism, due to hum, dis¬ 
tortion. blocking on loud audio signals, and 
cutting off (in some instances). These com¬ 
plaints are all due to one condition. Many 
Service Men have noticed this trouble and 
quickly attributed this to a defective pentode 
tube and one prominent writer puts the blame 
on "gassy" pentodes, but the trouble, which 
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SATISFACTION CUAHANTEED 


Here’s a book 
every Radio Man will 
refer to dozens of times 


every day— 



A f aluable RADIO BOOK! 


I J ERE is one radio book that answers every 
conceivable question on interference. It 
contains 76 pages, SV^xll inches, chock full 
with wiring diagrams, draw’ings and photo¬ 
graphs showing where interference originates 
—how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man, 

Send fifty cent.s in stamps 
or check for this book. 

RADIO-CRAFT IMACAZINE 

96-98 Park Place New York, N. Y. 
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is becoming generni, is due tu neither uf 
these causes. 

When a type 4 7 tube suffers a slight ile- 
cr< ase in mutual conductance and is usc<l in 
a r^ctdver, ten minutes after it is put in 
op> ration the set begins to hum, being ac- 
('( mi>})nied by blocking on the louder notes; 
^om^.tinles the set stops dead, a hum only be¬ 
ing audible. Service Men have been "getting 
away with it*' by replacing the pentode (which 
does not test weak in a tube checker, thus 
furidg this trouble for a few months: some¬ 
times a new lube will ctirrect this fault for a 
f( w days only. 

To (juickly ascertain if the receiver will cut 
off in strvicc, momentarily i^winK the pentode 
c< ntrol-grid positive by shorting the control- 
grid to the scre«‘n-grid in seta having a re- 
eistanct-coiipled input to the pentode: put a 
45 V. battery in series, momentarily, with the 
stcondary in receivers whieh use a transform¬ 
er-coupled input: or, read the pentode plate 
current when first put in operation and note, 
after ten or fifti-en minutes, whether the plate 
current rists 50 9c or more and stays there 
lor a half-minute or longer—this would defin¬ 
itely assure that this set would cut off in 
strvicc. At this increased plate current it 
hums and sometimes cuts off. 

The Phileo 70 and 00 m<MleIs are indicative 
of the above trouble. A Phileo 47 tube was 
used, having a change of 5 when tested in our 
tube checker as compared to 7 for a new one. 
The S(t woiibl cut off, and hum, and distortion 
w’as present, but w'hen this tube was put in 
a set of a certain other manufacturer, it per- 
formetl normally. How can this tube be ilc- 
fictivc? Inserting a new pentode ijuiekly 
cur* 6 the trouble, but it is sure to occur 
again. 

We have, after considerable time, traced 
this trouble to a faulty pentoile output cir¬ 
cuit. At a slightly re*luced mutual conduct¬ 
ance, the conuitions bccMime favorable for this 
tube to beconre an oscillator, due to it work¬ 
ing into a high impedance load ("ttOO or 8000 
ohms being rtn-ommendc*! for maximum undis- 
torttd oiiijmt for the type 471. This high im- 
p*«lance between our plate and screen-grid 
makis this tuln? circuit oscillate very easily. 

Although the normal plate current for a 
lube us(d to (heck this condition was 25 ma.. 
it gradually crept up until after five minutes 
it had reached 50 ma., and in seven minutes it 
was up to 70 ma.: the screen-grid was red 
hot at thise currents, as it tof> was passing 
considerable current—6 ma. being the normal 
screen current, while after seven minutes it 
was up to ( 1(1 ma. This is ouite an overload 
on the powir plant, resulting in considerable 
drop of V( itage on the remaining tubes. The 
hum is due io the filter chokes being satur¬ 
ated, with re-ultant loss of inductance: the 
A.F. disunion is due to output transformer 
c< re saturation. 

Jn poi.rly dt signed sets, this oscillation can¬ 
not take plac*- due to the low impedance of 
the plate load; the resistance of the wire is 
also grtater. since smaller wire w’ould be 
used, which also tends to dampen osciHati*ms 
if present, 

Tc stop this oscillation we can do only two 
things: (11 It wer the load impedance so *ts- 
cillation \v* nld he impossible: (21 or. intro¬ 
duce resistJinee to suppress oscillations in the 
circuit. We would n<»t consider using a lower 
lead imp(dance, as that wtuild be pitor dc- 
#;ign, S(t we m ist insert resistance in the cir¬ 
cuit betwttn oereim-grid and plate in a way 
that it wiuld not impede our voice currents. 

To definitely cure this trouble see circuits 
A, B, and C, in Fig. 12: the following notes 
fully fxplain these circuits. 

Figure A. To be incorporated in receiver 
wh* n being di signed. Resistor Rl has a 
%alue of about ItmO ohms, deptmding on the 
blteder ciirr<n’. and R2 is about Iti.POO ohms. 
That would give about 24 5 V. on the screen- 
grid and 250 V, on the plate. The resistance 
value is siiffieient to suppress the oscillations, 
dcpentling on the impedance of the output 
transformtr i rimary. High impedance re- 
(juires the us( of a high value (tf resistance 
t( r R2: U>w impedance, a low value. This is 
a very satisfactory cure. 

Figure B. Philco Model 00. using a single 
4 7 tube. For R. a value of 5000 ohms is sat¬ 
isfactory. A higher value would make the 
circuit more stable, but an excessive Voltage 
drop would lower the screen-grid voltage. A 


fondcii.-'* r \alue of about S nif. is re(iuire*l to j 
filler voltage supply ripples in this case, as 
it will be noted that the vtdtage is unfiltered 
at this point. This, too, is a very satisfac- . 
t*jry cure. I 

Figure C, Philco Model 00. using a single ^ 
4 7 tube. Resistor R measures 5000 ohms. 

A higher value is desirable, but not perniis- I 

sable due to depriving the screen-grid of some 
voltage. A resistor of lower value would not I 
be stable. Th's cure is a very simple (tne. 

I’aramount Radio Service, [ 

C, A, Knditus, 

tii Humnur St., I 

ir(71t*«-/fffrre, /Vi. 


SPARTON MODELS 62 AND 63 

With the Model 62 and 63 Spartoii a SfMi*;; 
saving in the price of a set of tubes. t<tgether 
with greater range, more power and increase*! 
al)-ar*nind efli*'iency will be exp*Tienced if 
the old 401 Kellogg tubes are replaced with 
the new’ type 485 fast heaters. 

New 5-|)rong subpanel sockets are substi¬ 
tuted for the *d*l 4-pr*>ng type, and the h*'ater 
circuit is \vire*l beneath the siibpanel. As the 
old stK'kets have the neutralizing c*mdensers 
Tnouiit*Ml *lirectly on them it is necessary to 
leave th**m in the set and install the new 
sockets **n the subpanel above them. 

If trouble is experienced in neutralizing 
this set. be sure that the neutralizing con- 
dtnsers will open sufficiently. If they do not. 
a piece *if paper inserted under the spring 
will do the trick. 

The tuning condensers on this mo*let als*t 
nee*l attention as they ilo not keep alignment 
on all fretju* ncies. Thi* e*)mpensat(^rs should 
be adjusted at a high fre*niency an*! the out¬ 
side plat*s b* nt to align at the kwv fr*tjuen* y. 


CROSLEY60I BANDBOX 

In the Cr*(sley GOl Bandb*>x. power and 
selectivity may be increased if the first stag*' 
balancing condenser is shorted out. If this 
set is exceptionally broad tuning be sure that 
the rotor plates of the variable condensers ar** 
meshing properly. 

Valley Radio Co. 

Roy S. Lund, 
f03 5th Ave., 

ValU^ City, N. Dak. 


ZELTON MODELS 746 AND 747 

A complaint was recently made about a 
Zelton (Tierce Airo) receiver. The customer 
*-\plained that the s**t was quite noisy. The 
nature of this n<iise was a slow putt-putting; 
very little volume could be obtained without 
running into this noise. The set was check*'d 
and all v*dtagts seemed to be O.K. It was 
foun*I that whtn a 1 mf. c*indenser was tdaced 
across one of the 8 mf. filter conilensers th** 
recepti(m improve*! immediately. Th*'re are 
two 8 mf, conti«‘nsera (eneaseil) in this ni*KleI. 
These w* re rem*jved from the chassis an*I 
*'h*'i*k*'d : one was fttun*! to be defective and 
the othi-r *>n the verge of breakdown. These 
wer*‘ replace*] and the receiver began to fiinv- 
ti*m as it had n*‘vt‘r functi*med before, accord¬ 
ing to the customer's statement. 

James L. Hoard. 

JJJi€ Eddv St., 
Providence, li, /. 


4 P. A. AMPLIFIERS 

(Cuntiitufd frotn paye 

The amplifiers described in this article have 
he*‘n selecte*l as typical examples of mo*lern 
imwer amplifiers available for various classes 
(tf P.A. work. However, an article of this 
nature is naturally restricted due to lack of 
apace an*I thtrefore it has been necessary to 
omit the diseiission of 6 V, automotive-type 
amplifiers and several other distinctive types. 
If any of the readers of Rapio-Craft *lesire 
specific information on types of amplifiers m^t 
described in this article tir if additional in¬ 
formation is neede*! concerning the ampli¬ 
fiers shown, the author will be very glad to 
furnish the data. 
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333 


Dealer's Net Cash Whole¬ 
sale Price. 


$3950 


Give those tramps "Fuss and Fumhle" the 
air. Junk that cheap inadequate tester that 
is holding you back and making your servicc- 
svork incomplete, inefficient. Supreme brings 
you a high grade analyzer at a low price that 
any "Radiocrafter" can afford—and one that 
can be compared with any instrument at any 
price. 

In addition to the exclusive FREF REFFR- 
JuVen POINT SYSTEM OF ANALYSIS, it 
is a modern Analyzer, combined w'ith a point 
to point tester, and achieves (1) Complete 
point-to-point resivtance, voltage, and cur¬ 
rent analyses; (2) tube testing from the radi*i 
siK'ket with self-contained grid shift battery; 
(3) capacitor ltak.ige tests, including electro¬ 
lytic c.ipacitors; (-1) use of bead-phones. loud 
speakers, microphones, etc., connections for 
all miscellaneous tests, and (5) six range 
output meter available for convenient use 
without the necessity of troublesome output 
adapters. Provides A.C., D.C., M.A.- output 
ranges of 0/5/25/1^5/290/900/1290 mils 
or volts; Resistance ranges of 0/l,000/l0,- 
000/ 100 , 000 /1.1)00,000 ohms; and capacity 
ranges of O/. 125/1.25/12.5 zrifds. All read¬ 
ings direct on meter—no charts, A time- 
saver and money-maker that will be daily 
remembered—hmg after its present "Depres¬ 
sion-Price” has been forgiitte-n. 

# 

Order at today’s low price to protect 
against matcriaf price increase. 

# 

Ask your jobber for demonstration— 
Write for Supreme new Catalog. 


SUPREME INSTRUMENTS 
CORPORATION 


473 Supreme Bldg. Greenwood, Miss. 
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ONLY THE 

SUPER 


Test Unit 


AN A.F. A.V.C. CIRCUIT 

(Cti)iffnnrd from page 2^'6) 


Cotitaiits All Seveti * Features 



'■1..I I T('s(pr to l''!p Evpr AH •\Mt4-iiIric 

.•uti>trj.il |(' iiith .s(‘l€Ui>r ^uilrlii'-*. Nn |>lu-t.itiK nf (vll- 
tu-(tiuii.> into jat-ks. Xu Luiuplicated diri-'iiiui'. 

*U'ilI Ncvi r Hi* Olt-inletc—Tonlidtn -in k. t fm .ttnl H 
[lr^lnl: tulic>. Ainl.\/.tT eaiilo iia-i ten 'tm mrtdiK Ttir-. 

I1.1VC addiiioiLul pulms for rv^iTw-. 

*Ni-w 1. Tt, 6. anil 7 pront; Tull tHii" Aiiaiiters 

f«»r Aiial.v?kr 1*1 ut;. 

*ItC'-i-I iiiM'* VnllaKP Si'Tn tiif'—pTo^itlf uMiiplt'IP I'l-'i-taiit'O 
and rnlliiKt* betwipen any two points. Any part 

of circuit may used aa a ri-fiTeru'e point. 

‘‘fiirrrnt Sidci inr—prorldi*' for I'tirri-rn iiie.i'ij|i-iin-ii<3 in 
variuLia rirruii» fur uMial i iiTrt‘tit-vol> Jt;r utial.vsls, 
Mn[iu-iitar.v switdics protpi-t tiiftpr. 

*.\r<'(ir.iti' Tube Ti'-tiny—I'sitn; <i.ttidard "<Irld-Sliiff* 
'«itiMf' anU liaitery. 

*M;o iJ© I 'ld with Mutiltpater or 

ri-adtiit: iiK-lrt. 


any other aiultlpto 


Priced 
at only.. 

List S2S.OO 


SI J*5 

To Dealort and Servicemen 


Ai.iilritdi> In knock- 1 I 0 MII kit. $10.85 net. 

t'oiiL|tlote Miilil-ti'H]—Sutler’llf'l I'urnidtiiiiinn in imniMi-t. 
Iratlieri'l ti- ('Mrr>iiiK $34.50 in-t to lO'.i'tT'. ainl 

iif] \ ii niii-M, 1 , 1 't 


Jfrnrf Tor A'A" rtt'trri )■' ■ ri'-, . 


Radio City Products Company 

4* West Broadway New York, N. Y. 


Give SERVICE 

. . • • with a Small Inventory 


litre is the host Volume Control Proposi¬ 
tion on the Market. Here are the reas<ins 
why I 

1. Over 400 “e.xact liuiilifiiti*' tout nils 
ill the “X’‘ series. 

2. Yet with SIX controls in the ori^^inal- 
AI)-A-SWIT(‘H-SKRIES ITT ^ets can 
be servicer!. 

o. Py cotnhinintr controls in both lines 
any requirement can be met with 
ininiinuin slock investnit'nt. 

4. riarostat with its two separate lines 
offers the widest ran^e of controls to 
choose from. 

5. flartistat (’ontrols are i tusoparable 
from Quality Serviee Work. 

fl.irO'tat "X'* litip hU' on-r I<>0 mntrol- I 0 (luin-p rniin 

—lAiiit Ill ('it'ftrii ,il intTidl Ti'i’.i.itii (■ (ii|Hr liii-iiiiij;. 

-li.iD IcimUi. .1)1(1 will tit tiiTii T -ii.i<v in '«r. 
I'l.irii'tMl Ad line iimiin j.i--. ilji' iiiiiitii 

iitililv «ith tiiiniiiiiiiii >io«i; iiof.rtniiif \V lUiri' 

Woiindl oIjI; il[MiiU‘ fi lUii "il t" "lU Mint inn. nc' <' 

< 11‘VI < oiiipn-jt inn i‘lf>liii‘n[ I niil »Oi.|ldr rruiM iil.ixM) tn 
."i iP!(i mm niiin^. Itiith Iiii>‘’ Dillniri.iiili* tn ali r.ipvr— 
iii'iil.iii-d -li.ift tnj" |i)im U'idi- U'f i-. mdii.itiil i. fad 
Iijw- \V-:>s i\ili si^rviac iji c js \tll Tn; 

'i-t-: W'-'iu, 77 si'T-: lie si‘T-: fti., ma-. 



NEW CONTROL 
REPLACEMENT GUIDE 
ON REQUEST 


CLAROSTAT MFG. CO., INC., 

267 North Glh Street. Brooklyn. N. Y. 


s\\ I'I'fll V. ill i/lti,iti'.| ly I'i.tma.jt. 




1934 RADIO CATALOG 


Writf for aaiir ilrw t’nt^lriR tn 

tala ta laa. -af Utt'-t aaal aa I 

phiiL-iaaL-nt part'* Hi 


1 dpi pn 
■ t wla- -li-ra'ah- |artc-«.s 


Mio.-t com* 
‘fUppUfte^. rt- 

CHICACO 


I sottinKS for various parts of the program. This 
form of anticipation Is not readily obtainable 
in an automatic device unless a complicated 
delay circuit is devised or the program actually 
recoriled on a record or wire and transcribeil 
a part of a second later, the delay in either case 
lain;: u.sed to allow for automatic adjustment i>f 
the circuit attenuation or net gain. 

Figure 1 .show's a method of obtaining auto¬ 
matic control of volume but without anticipa- 
I tion. To understand its operation consider the 
conventional bridge circuit formed by resistors 
Kl. It2, K;i and IM. It is obvious that if the 
bridge U balanced, that is. Rl = R2. ami 
R:;—R-1, no .-signal will appear at the output 
terminals when one i." aiM>lic<l at the input. 
Conversely, if the bridge is unbalanced a signal 
will appear. Figure 2 shows the relation of 
output .signal for various conditions of bridge 
balance, with enii.-,tant input signal. (Note that 
transfitrmers T;j and Ti are used to transfer the 
impedances R;i a ml R4 to the bridge circuit and 
m:iy be considered as absent w'ith R3 and R-1 
connected directly to the bridge circuit. The.te 
tran-formers were ailded for reasons to be men- 
tiontnl later.) 

Since niost studio bus and telephone circuits 
arc 500 ohms all arms of the bridge are made 
TiOO ohms. This gives a total bridge im pci la nee 
of .')00 ohms fur the balanced condition and only 
slightly lower for an unbalance. Naturally to 
effect a control over the level of the outgoing 
program, it is necessary to make one of the 
arms fR-| in Fig. 1) normally less than that 
required for a balance, and to have this arm 
autonialically approach a balance as the input 
level is increased. The obvious and correct way 
b) control this balance is by the use of the 
some, or a similar current as that in the opera¬ 
tor’s volume indicator meter. Accordingly, the 
one arm, R4, of the bridge is constructed of 
heaters, or filaments, in which there Ls great 
increase in filament resistance with an increase 
in the controlling current flowing through them. 
This controlling current is D.F. separate from 
the audio being contndled but iicaring a direct 
■'elation to the level of the signal applied to the 
bridge input. A coiitnd over the output level 
\< thereby ctTecte<I. 

Isolating the A.V.C. Current 

Upon cnii.^ideration of the system it is nlwious 
that the controlling cuireiit and circuit must be 
e:Ti‘ctively isolated fi-oni the :mrlin in the briilge. 
Ibis is be.-it ik>iie as shown in tlie iliagram. Fig. 
1. where the arm R4 is divideii in two parts ;iml 
forming a separate briilge with the secondary 
of T4. The control current ifbC.) then enters 
the mid tji)) of the traii-fortner and filament 
circuit W'hich is thus completely balanced with 
I respect to the audio system. The two filaments 
of K4 are aiiproxinmtcly the same. 

The use of the transformer, Tl, is thereby 
explained as an accessory to pre\ent inter¬ 
act ion between signal and control. Unit T3, an 
i'i|ui\'alcnt transformer to PI, k ust’d to main¬ 
tain symmetry in the audio bridge. 

The contiolled outfit of the bridge, taken 
from T5. may be amplified to restore the level 
to original average value found at the ini-ut of 
this A.V.C. system. Fig me 3 ill u.-t rates the 
coniplcte opei-ation of the .\.V.C. and sh-.ws how 
the loud passagi-s ai-e crowded into the limiting 
range of the succissling liiu-s and apparatus 
just as the manual operation would provide. 
This crowiling is obtaimsl without .^uci'ifice of 
the artist"s musical e.\pcession l)ecause there i.- 
still a diircrem-e temaining betwtvn the various 
ilegi'ecs of loudness as shown. 

Comeriitng the operation of this device thei-e 
are two reiiiiiieiiients in addition to that of 
-imply eont rid ling the level. 

(li It must adjust it.-elf ipiickly enough on 
smlden application of strong input to avoiil 
notice by the listener. 

(2) It must operate slowly enough to avoid 
distortion of the aiiilio frequency wave form at 
low fi'eiiucncies. 

It is known that the lotuhtrss of a signal is 
not ap)>rcciated by the average human luir unless 
the duration is about two-tenth.s of a second. 
The automatic control then must €>pcrate in less 
time, say one-tenth second. One tenth-second 
^ al.iu satisfies (2) above, since it is much s]o\e<>r 
I than the lowest audio fre-piencv used In present 
I communicat ioa e'piipmeiit 




St. Louis 


/ %e 

T^MmcxNTioni 

MARKtlATStVINTH 

%e 

Ti'MTRicxNTam^ 
MARKET AT SIXTH 


fv\AILING LISTS 

Pave the way to more sales with actual 
I names and addresses of Live prospeats* ' 

Get them from the original compilers 
of basic list information—up to date- 
accurate—guaranteed. \ 



60 .pag? Reference 


iSooK and Meilln 
\ LIST CATALOG 


Tell us about your business, WeTl help 
you find the prospects. No ob¬ 
ligation for consultation service. 


Gives counts and prices on 
8,000 lines of business. 
Shows you how to get special lists by ter¬ 
ritories and line of business. Auto lists of 
all kinds. 

Shows you how to use the mails to sell 
your products and services^ Write todays 


R. L. POLK &. CO. 

Polk Bldg.—Detroit, Mich« 

Branches in Prim;i/>al Cities 
World's Largest City Directory Publishers 

Mailing List Compilers. Business Statis¬ 
tics. Producers of Direct Mail Advertising. 


~The Hotel Royal~ 

The HOMELIKE Hotel of PhiYadefphia 
at Broad St. &. Girard Ave. 
Philadelphia, Pa, 

Cimibirifs every cotix ciiienrc and home 
mm fort uiiil—mnimends itself to peo¬ 
ple of refinement. 

WITHIN 5 MINUTES OF CITY HALL 

Rates as low as 

r$l.SO $2.00 $2.50—Single 1 

I 2.50 3.00 & up—DoubleJ 

We iiiuki' it niir Inisincss to please 

Ask for Mr, Thatcher, 


Read the announcement on piige 198 a! out the 
new 1931 OFFICIAL RADIO .SERVICK MAN¬ 
UAL. This is the greatest book of the year for 
Radio Service Men. 


A, 


« 
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The Oelay in this bridf?e system is obtained 
in the correct construcli^jn of the heaters, R4, 
and the device which supplies the D.C. vary 
the resistance of the heaters. The heater-rec¬ 
tifier system is required to complete about 75 
per cent of its final readjustment about one- 
tenth second after application of a chanire in 
input signal. 

Because of the wide range of control offereil 
by this simple bridge circuit the entire device 
may be contained on a standard speech input 
panel .19 x 14 ins. high, comparing in size to 
the conventional studio amplifier. The controls, 
which are few, may be arranged with the tubes 
t»n the front of the panel. A single stage am¬ 
plifier also can be contained on the panel to 
bring the average of the controlled output back 
to the same as that at the input. 

Although this method of A.V.C. is obvious 
and simple, there are certain precautions to Ih? 
observed in its construction. 

II) The A.F. signal in the bridge circuit 
causes heating of the controlling filaments just 
the same as does the controlling D.C. To avoid 
having the audio effect a control over itself 
through its he;iting of the filaments it is neces¬ 
sary to make the controlling D,C. much larger 
than the effective value of A.F. in the filaments. 

(2) Unless precautions are taken, it is pos¬ 
sible to increase the input signal to an 
abnormally high value, causing complete balance 
of the bridge and zero output. A further in¬ 
crease Would then result in an unbalance in the 
bridge in the opposite diri'ction, with R4 being 
greater in resistance than R3, and a subseuiient 
loss of control. To avoid this effect, a limiting 
device must be placed on the contnd rectifier jmi 
that its D.C. output cannot exceed a specific 
value, this value being slightly less than that 
requireil to completely balance the bridge. 

Automatic de\ ices for controlling circuit levels 
j*re of great assistance in recording and hrond- 
OHsting where there is need for constant super¬ 
vision. Such devices are al.so important features 
in theatre where the great variety of films be¬ 
ing shown have a variety of methods of record¬ 
ing and as many different rec<irding levels. 
The device described in this article is one of 
the simplest and least expensive means of ob¬ 
taining this automatic supervision. It is obvious 
too, that in commercial communication systems, 
toll lines, transoceanic service, etc., where a.s- 
suranev of continuous level is so important the 
device described will be of great advantage. 
This scheme, which operates entirely on audio 
^-ignals is not to be c<infase<l with automatic 
\olume control used on radio receivers, as the 
latter, operating on camVr strength, has the dis¬ 
tinct service of compensating for carrier fading 
or differences in carrier amplitudes. 

It is possible in some applications of this 
A.V.C, to avoid the use of a rectifier by apply¬ 
ing the amplififd audio signal directly to the 
heater circuit through a proper transformer. 
The heater circuit then must be carefully bal¬ 
anced. 

There are many other possible methods of 
operation. For example, it is possible to adjust 
this <levice to give constant output level for 
wide ranges in input. Such an application 
would be useful in the regulation of power 
► upply systems or in maintaining constant out¬ 
put from oscillators or devices delivering test 
-ignals. 


MULTI-PURPOSE TESTER 

(Contiou*-^ /rorw pope 

■'nia.'* position to read 0 t<i 1000 or 10.000 ohms. 
Resistor R1 measures 4.000 ohms. Rt^sistor R2 
is a sp<*cial rheostat, one-half of which measures 
50 ohn>s and the other. 950: this permits the 
circuit to be compensaleil ft»r variations in **C’* 
battery voltage when reading low values of ro- 
f^istance. Resistor Rs is used only when supplied 
with the meter; the lengrth of the shunt leads 
must not be shorten<*d. The information in 
parentheses refers to the dotted portion of the 
t’ircuit. 

The high-grade meter used in this instrument 
indicates 5 V. and 1 ma. in A.C. circuits, and 
50 millivolts ami 1 ma. on I).C.. at full-scale de- 
fitHition. The connections at B follow the circuit 
'hown at A. in 1 : the only difference is 

that the wiring to the gang-switch, etc., is more 
clearly indieat<‘d in H. 

This new instrument is too versatile to be 
classed as merely a Service Man’s tool—instead, 
it should find a place wherever test apparatus 
!•- used. 


A 26W. P.A. SYSTEM 

H'ituWoHtd from paur JI7} 

type 78 tube V2, The I.F. coupling coils 
L3, L4, and L5, are accurately pre-aligned at 
175 kc. It is, therefore, unnecessary to use 
an expensive oscillator or output meter to 
“peak” these transformers. The output of the 
first-iletector is j^assed through the two stages 
<if the I.F. amplifier which also employs two 
type 78 triple grid super-control tubes, VI 
and V6. The oscillator circuit utilizes a type 
.3 7 tube, V3, the griil circuit of which is so 
tuned by a special tracking condenser, CG4 
(one of the sections of the 4-gang condenser) 
as to maintain an exact 175 kc, difference 
between the R.F. and oscillator signals, 
throughout the entire wave band. This type 
of Coil, L2, together with it« associated track¬ 
ing condenser, eliminates the cost, and the 
“tricky” in.stallation (not to forget the ad¬ 
justment) of a number of “padding” con¬ 
densers and resistors ordinarily used in single- 
dtaI-contrf>lled superhetero<lyne receivers. 

The first I.F. transformer, L3, i« furnisheil 
with a eojiper cHsc between the lattii-e-woiind 
primary and secondary; this disc reduces thi* 
Coupling and increases the selectivity <»f the 
first I.F, stage. Both L4 anti L6, I.F. trans¬ 
formers, are “tightly” coupled (without the 
copper disc) to provide the necessary flal-toj' 
response curve so essential for the equal am- 
plificatitm of all signals throughout the I.F. 
wave-band. The second-detector input coil. 
L5, has both ends of its center-tappet! sec¬ 
ondary connected to the diode plates of the 
type 85 duplex-diode triode tube, Vfi, w’hich 
acts as a full-wave push-pull detector-ampli¬ 
fier and automatic volume control tube, all in 
one. 

The A.V.C, action is protiuced by impress¬ 
ing the rectified voltage set up across 
resistitr Rl3 (anti its condenser C20) to the 
grids tif the R.F, and I.F. tubes Vl, V4, and 
V5, thrtiugh rcsisttirs R2, R7, R8, and R14. 
Condensers C2, C7. and C8 keep the A.F, com¬ 
ponent of this rectified voltage from the grid 
circuits of the R.F. and I.F. tubes. 

The visual tuning nu-ter, VTM in Fig. 4, is 
connected in series with the primary of the 
first I.F. transformer in the plate circuit of 
the first-detector tube. This tuning meter 
arrangement makes it possible to tunc exactly 
to station resonance, while still retaining the 
inter-station noise suppression feature. The 
volume control, Rl, may also be used as a 
sensitivity adjuster (the volume then being 
controlled by the phono.-radio volume control 
in the input mixer control box unit). By 
varying the bias on the R.F, and I.F, tubes 
the overall sensitivity is so Controlled as to 
regulate the amount of noise picked up. This 
adjustment “cute off” all of the background 
noise and permits stations to be tuned in 
wit hunt any accompanying annoying electrical 
disturbances. 

The Power supply filter system of the tuner 
c«»nsist.s of three, 8 mf. electrolytic con¬ 
densers. Cl5, Cl6, and Cl7. connected across 
the terminals of the two 30-hy. filter chokes, 
Ch.l and Ch.2, and ground. 

Both the “B-f-** and “B —” leads, together 
with 6.3 V. filament supply lines, are con¬ 
nected to the tuner plug. TP. By using thi.s 
ingenious arrangement the same filter sysU‘m 
of the tuner is employed with both the 110 
V.. A.C, pack and the 6 V. motor-generator. 
This economical circuit arrangement permits 
the u«e of one filter system to serve two 
purposes. No changes in the filter circuit are 
necessitated even if the tuner is constructed, 
or purchased, for only one mode of operation 
(exclusive use from either 6 V., D.C. or 110 
V., A.C.), f€>r in that case one of the packs 
is omitted while the filter system is used with 
the other. 

The Power Supply 

The schematic eir<'iiit <if the power pack 
used with the Miperhet. tuner while operating 
from 110 V., A.C. is shown at A in Fig. 6, 
The specially designed power transformer. 
PTl, is equipped with a 6.3 V., A.C. winding 
capable of furnishing 2 A. at 6.3 V. for all 
of the heater-type tubes employed in the 
tuner. 

A highly efficient motor-generator, with a 
special filter, ie mounted directly upon the 
tuner chassis and furnishes all of the ncces- 
sarv *’B” \oltage's to the tuner while it is 



DEALER PROFITS RISE IN 
N. U. TUBE PRICE BOOST 



etiuipnient 
are retained. 


Corporation of New 
York has taken a defi¬ 
nite step to protect the 
profit margin of its 
service dealers anti as¬ 
sure the continued 
superiority of Na¬ 
tional Union tubes in 
a list iTrice advance of 
ten cents per tube 
over the general level. 
Regular dealer di^- 
counts of 40-10%. shop 
and other sales features 


H. .4. Hutchin>. (ieneral Sales Manager, 
states that the program is the result of in¬ 
tensive field stutiy carried on by National 
Unitoi for nrnre than a year— 


“After interviewing hundreds of dealers 
and service men and tabulating thousands 
of questionnaires since early 1932, we 
raised prices in answer to overwhelming 
deman<l,” said Hutchins. “It must be re¬ 
membered that the majority of National 
Union lube replacement sales are made 
by radio servicemen and aervice dealers 
whose selling cost- are necessarily high. 
These accounts must maintain a decent 
profit margin to Cover operating expenses. 
Raflio tubes are the biggest source of 
revenue to the service dealer. We have 
felt the public needs competent service 
and is willing to pay a fair Price. In addi¬ 
tion, service outlets must he assured of 
consistently high quality to be able to 
fully guarantee their work. In our opinion 
these dealers merit help to protect their 
posit itm.” 

‘•We recognize that selling prices had 
slumped below the margin of safety, a 
comlition which inevitably leads to cut¬ 
ting costs. As a direct result any or all 
of a number of abuses result;—cutting 
factory wages; use of inferior materials, 
elimination of essential engineering tal¬ 
ent: lowering of inspection standards; 
limiting replacements. In brief, unsound 
n>e(hods designed to make tubes cheaper.” 

”We refueed to compromise with National 
Union superior quality.” 


National Union is the most profitable tube 
line. You need these tubes in your busi¬ 
ness. Write for special bulletin "Eleven 
Retisons Why.” 


NEW! AUTO RADIO MANUAL 

In response to a demand for an Auto Radio 
Service .Manual, National Union has pro¬ 
cured such a book for its dealers. Diagrams 
and service notes on old as well as new sets, 
installation data, noise suppression infor¬ 
mation, characteristics of B eliminators 
are included in contents. Write for details 
of free offer. 


NatiomI Union Radio Corp.. 
of New York. 400 Madison Avenue. 
New York City. 

Tell Toe about your Auto Radio 
Manual and other ofTera. BCIO 

Ntmo____ 

street __ 

ritv... State._ 
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FORDSOIV 


RADIOS BIG VALUE 


Ffo>r^ k niir 1o thr inJuBtry 

—ti' 6<tiil»<> t^>l(lrnton# SnurT 

tt'« valu* tiM navar t>««n dup- 
Hcatad in houtahoW radio) 

nmlir ■•limr mntrol ( iH 

tonr .. ml dyiiBtij- 

iifw && nnd CIam a >\|fr 2A5 
II A Fiill-Mtr radio i-vi ry fi « 
iiir^ i f iiinirurttiin and (ifrforniarnv. 
Ai-kiiia t.4nilrfdN of fnthimloBtlc 
IfUfT' f-i»i uarra M A Adkinn. 
H \ . writi>« -*Outpa(iormad 
12-tube set In every 

may#" C.fi nur pncf 
Oh iiil« Kimrnntffd pft 

complete with bfunfi* 
f illy Kami lihinhH rahit 
hft null ft Kaniilhf Itai 

ihnii; -I TllhKh yf ul'iK 

—Others wonder h< 
we can do It! (Tl 

aamf m nviiflAhlf for 
hiitfri i.tHTMtfriii. uniiie 
till* ijfw \jr.(Vll hattfryl 

6-Tube Chassis 
and Dynamic 
Speaker 

H.Vf(>kTKHHl Ort Fordaon 

jiriffT nil ciwrnntffid 2(H)-:;oyO 
jiifter aftn (or forrijcn otwrafioiit 



FREE 


KouPdiii'toririhCrniita t 
■ood niaterulii nnd «kil- 
Ird Ihlhir. Wt untryaufa 
Ally aoir v-Ai/r Ouf rorjti 
pTtr^ii' 

6-TUBE FQRDSON 
~ ‘ ELECTRIC CAR RADIO 

Arkniiw l••dCfv) r>nf id thr t nrat 
rnaitiffrfHi niitn radion nn tin- niHrkei 

All-flrotr^. Onr-idiff oanutnirtinii. 

liiBthllnl in 30 iiiiriiitra. Only 2 h im> to 
conni*!'!- \t a (wnnntioiial iiriTf T H'nlr/ 
^hd for liifrnturo wjih full drarripTmog of 
Fordaoii linr of hnuarhold fliftric and hutifry 
aril and i*ar rndinn—nt F'lrdaon'i luw prirra! 

SPECIAL ACENTS PROPOSITION) 

Ettr* Pnifit. frm adv«rtiaiii( llterstur« with 
^oiir naiiif. Httrirtn (• male pricfa that Vrt 


* Auonrj*/ 


<1 urate. 


Fordscn Radio Manufacturing Co. 
11700 Livernols Ave., Detroit. Mich. 
Send me descrtptlv# literature FREE. 


1 beinjr oiH'ratetl fritm a fi W storafzre battery. 
The connections arc shown at It. Fin. 6. The 
”B" supply unit is characterizeil by its 
trouble-free anil noiseless performance. Spe¬ 
cial, self-clcatiinfiT copper-anii-graphite brushes 
prevent the commutator rinPT from becoming 
unduly w'orn or clojfKed. The use of ball bear- 
ingrs and a soaled>in lubricant in the construc¬ 
tion of the niotor-irenerator. make it possible 
to run the unit for thousands of hours with¬ 
out any attention. 

Not only ia each component of the motor 
separately ahicldeil but the entire unit is com¬ 
pletely enclosed in a metal case, as well, to 
avoid electrostatic and eleetromajjnetic dis¬ 
turbances. No unusual firecautiims need be 
taken to prevent the sensitive superhet. tuner 
from picktnt? up extraneous interference from 
the motor-generator, unless it is impractical to 
properly connect the tuner chassis to a w'ator 
pipe or other wood Kround; in that case, it 
is advisable to thoroughly shield and irround 
all of the storaife battery leads running to the 
"U** unit. 

The special motor-generator filter, shown in 
Fiu. 6 H. is composed of two. 8 mf., 500 V. 
ilry electrolytic condensers, C23 and C24. a 
15 hy. filter choke. Ch.IO; an R.F. choke. 
R.F.C.l prevents any disturbances originating 
in the motor-generator from reaching the 
filter system of the tuner. 


I .Vatnc ... I 


Try this FORMULA 

tt'HEV you de-tiKn or Iniikl ihitl ni*w .Set Anulyzer. 

’ DecjtiJe Hnx, Bridge. i >tiniprii-tiT or llish Ue>LHtaiii e 
Vullmetor why nut try tluH KopMl'J.A: 
tJ+A +MI> 

—--- Pww R 

l.f’ 

Wlien Q oqunU QTWl.lTV ,i„d A Af^CURArV 

.MDffliMali MOl>KRN* DKSIfiN* a.id l.r enuaU J.OW 
('MST«mf/,.d.s’7'rfASF then I’WWR U.ilwayit PUEfl- 
SIoV WiliK wot'VI) RK.SI.STnU.S, 

resistance RANGE: .25 Ohm to 1 Megohm 


TYPE "F’* 

XfirtiiHl llnt- 
iikK I Watt* 
M a X i 111 u til 
IjftnRth I '* 
>T H X i III u m 
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S" 

L V ij K t h of 
l«ailM I kg" 
F u r II i H ti p d 
witli Vo. is 
Tinned 
r i> p p e r 
Leada. 
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inJl ka Watt 
a X i m II III 
l.piiRth **'* 
Maxi 111 I) til 
Diameter 

1. p n ft t h of 
Iieailn I kg" 
FII r n i !t h p it 
with Vo. IS 
i n n e d 
I P e r 
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Free Booklet a and Frice Litt 

Precision Custom Built Wire Wound 
Resistors, Mfg. by 

PRECISION RESISTOR CO. 

3M Badscr Ave. Newark, N. J. 



New! 

UNIVERSAL MODEL “E” 

Condenser Type Microphone 

Amatinx at a arnaatiuiiHJly low , ice 

90° Swjie) Head with Autonutie Uaronietrii* Ad 
iiiBtiaent — 2-S(^e Amiilifier — .Xon-Microphonic 
Tuliee—Scdid Sar (irntinx liiaphraxin I'ratpctiun 
*—I'olishril Aliiiriinuin and Chroma Matrd- A< 
dpklem' net coil oi XbA Oi), thu i* hy all oddi iha 
cr-ateat value in mirrunhona lu.tory 

UNIVERSAL MICROPHONE CO., Ltd. 

434 Warren Lane 
INGLEWOOD, CALIF., U. S. A. 


ers 

^avtiT 


m M facturinC. rewindina and rphudd. 

^ inc tTanalortiirra aHurr* perfortiiance in 
many ranna. pven fur auperjnr thall (hi* orcinil. 

Karh coiiipteted joh la hh arhievftiifiir id perfi*e- 
tU)h in workiiiannhip. inatpriBlx and^ flerfrii-al 
t-harartiiriBlira, llorapepialiaTaararraiiififtore. 
pair Iranalortiifra H ithm 12 hiiLira H'nt* foe fr-e, 
inlBfratiRV hrwAure, " f^rmhlrtun’t Cffd ond T'f'ina- 

/orwer Ae^k.y.nfl .V-rt.fi>." Addr.ij, /J^pt. HC, 

PEMBLCTON LABORATORIES 
921 Parkview Avenue Fort Wayne. Indiana 



List of Paris 

Tuner Unit 

One 4-gang superheterodyne condenser, 350 
mmf.. Cgl, 2, 3. 4 : 

One mica condenser, .OOfi-mf.. Cl : 

Five tubular paper condensers, .1-mf. 400 V., 
C2, 4. 5. fi. 14: 

Two paper condensers, 4-80ction. .25-iiif.. 300 
V.. C3. 7. IS, 19 and CS. 9. 11, 13; 

One mica Cmulenscr, .500 mmf.. CIO; 

One tubular paper conden.ser, .02-nif.. 400 V., 
C12: 

One electrolytic condenser, triple 8 mf., 500 

V. . Cl 5. Ifi, 17: 

Two mica condensers, .001-mf.. C20. 21: 

One paper Condenser, 1 mf., 200 V., C22; 

One CRL potentiometer, 10,000 ohms with 
special taper and A.C. switch Sw.l, Rj : 
One I.ynch inetullized resistor, .23-meg., 1 W.. 
R2: 

Two Lynch metallized resistors. .1-meg.. 1 W., 
R3, 15: 

One Lynch metallized resistor, 1,000 ohms, 
I 1 W., Rl : 

I One Lynch metallized resistor. 5,000 ohms, 1 
' W., R.5: 

I One Lynch metallized resistor. 2.0OO ohms, 
1 W.. Rii; 

One Lynch metallized resistor, ,50.000 ohms. 
1 W., R7; 

Two Lynch metallized resistors. 4 0,000 ohms, 

I 1 W.. R8, 11 : 

I Two Lynch metallized resistors. 7.500 ohms. 

' 2 W., R9. 10: 

Three Lynch metallized resistors. 0.6 meg.. 1 

W. . R12. l:l. 11; 

One wire-wound, center-tapped resistor. 60 
I ohms. 2 W.. RCT: 

One antenna hand-selector coil and shielil, LI; 

I One detector and oscillator mixing coil, with 
plate R.F, choke and coupling condenser 
CL2 and shield. L2 : 

One first I.F. coil, with shield. 175 kc.. L3 
One second LF. mil. with shield. 175 kc., L4 
One third LF. mil. with shieli), 175 kc., L5 
Two Remington filter chokes. 30 hy.. 500 ohms, 
40 nia., Cb.l. Ch.2: 

Two I.F, chokes, 16 nihy., l.F.C.l, LF.C.2: 

One Hcadrite visual tuning meter, VTM : 

One post assemifly. Ant. and Gnd.. RIM. BP2: 
One post assembly, output, liP:J, UPl; 

One heavy-duty battery switch, Sw.2: 

One Coast-tif-Coast drilled cha.-i-'is; Assortment 
of necessary hardware. inchnling tube 
shields, sockets, tuning iLal. escutcheons, 
etc. 

1 10 V., A.C., Power Supply 

One Remington power transformer, type K670, 
PTl ; 

One Lynch metallized resi-^tur, 1.5-meg.. 1 W., 
R16: 

One fuse. 2 A.. Fl ; 

Assortment of necessary hanlware. 

6 V. Battery Power Supply 

One Remington 6 V, motor-generator, type 
E670. to deliver 250 V, at 45 ma.. MG: 

One Remington **A" and ”R” filter for motor- 
generator; 


Build the NEW 

MINIDYNE 

Short Wave Receiver 



that works without ground or aerial. A real 
portable battery operated set that work^ with 
I one tube and the newest miniature earphones. 

, Complete Construction Details in the 
October issue of 
. SHORT WAVE CRAFT 


At All 4-Color Covor 

Largo 9"xi2" tn Siza 

Nflwutands 0v«r 200 llluotrationo 


IJ.kl’IDl.V InrreasJnE earh ilaT arc ihc number nf et* 
pi-ritiii-nts tn the .^bort-Wave field—dev'lopne-nri 
tthiri] are brlnKlnt; tu thD branch of radio Ibmjjan N of 
new "thrill jeekar^." KxPerimenter-. S'! In th.- e.irly 
day- of Uadlii. attain have Ihe npiairtunlty t.i hrliiit ahiut 
itlrriiiK new InvitK Inn^. Head, (n SHOUT WaVK 
CH.VFT. the Experimenter’s Magazine. Imw yyu can builil 
vimr own S^rr-Wave Si D. tmtli trainmitter-; and recelv- 
errf. SIIOHT W.WK I'H.kT’T G exclu-Iwly a short-wave 
raafiazine—Ihe kln.l you have widied for so loiut. 

Feat/(re Articles in the October issue 
A Power Amplifier For 'I'he Beginner's Trans¬ 
mitter—Second article ot a senes on amateur 
transmitters, by Leonard Victor, \\''2i:)HN. 

I World-W^ide Short-Wave Review, edited by 
' C. \V. Palmer, 

The Evolution of Ultra Short Waves. 

A ”53*' 1-Tuho TW'INPI.EX—One Tube Serves 
As Detector and A.F. Amplifier, by J. A. 
Worcester, Jr. 

A Porrable 5 and 10 Meter Transmitter-Receiver, 
by L. L. Hotsenpiller. 

The "REX” Portable Superhet S*\V Receiver— 
a 5*tube, battery-operated set of the latest 
design, by Clififurd E. Denton and II. \\'. Seenr. 
The "RT" Beginner’s Transmitter, by George 
W. Shuart. \\*2AMN-W2CBC, 

How To Calibrate The Monitor. 

Best Short-W'ace 57".4770.V LIST in each isstte, 

SPECIAL OFFER COUPON 


SHORT WAVE CRAFT RC IO 

98 Park Place. New York, N. Y. 

GET acquainted OFFER 

n AI p«‘r ynur Stn cial (HTi-r. I enclm^ $1.99 fCiniili 
iMid fiireii;n $1.20i ffir whiih enter rtiy ■.□iHcrlrdifin tii 
SIKIUT WAVK OH.AFT for H jinmths. <I understand 
tli.it Vnur reituliir rate for a year's 'Ubsrrltitiiiri $2.5ll i 
n -M-iil me a .^anihlti ro|i.i' of SIlnUT WAVE I'lHI-'T f'lr 
Hhhh I enclose Ijc (('. S. Staiupj or coin aicetUi'd). 


Name ... 


AiJdn^ss ____ 


vity. state.-.. 
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Ont Lynt-h metallized resistor, t).5-meg., 1 

W., KIT: 

One "on-iiff" pwitch, Sw.l ; 

Assortment of necessary hardware. 

An additional 25 mf., 20 V. el(*etrolytic con¬ 
denser. C. and an R.F. choke, R.F'.C.^, in the 
‘•A — *’ lead keeps ignition interference from 
the power and filament supply of the tuner 
(particularly, if broadcast signals are being 
picked up while the car is in motion). 

It should be noted that if a radio tuner of 
any type is to be used with the amplifier de- 
^cribe<I in the preceding issue, it is then 
necessary to also ei|uip the 6 V. motor-gen- 
t rator employed with the amplifier, with a 
suitable filter system einiilar to the one de- 
scr.beel above. 

Detailed information eoncerning the ac- 
cissories whi<h compb-tc this power amplifier 
rysti m will appear in a subseiiuent issue of 
Rapio-Craft. Meanwhile, radio technicians 
will find it c<mvenient and profitable to build 
the radio tuner described above, preparatory 
ti concluding the construction of the pow’er 
amj.iifier system. 


"SELECTIVE ANALYSIS" 

(Continu<‘d -from pofte JJS) 

\try complete chart is furnished showing the 
prongs eonn<H:te<l to the various eleetrotles on all 
tubes available today and this chart can be ex- 
1<nded indefinitely as different Cftmbinations are 
usul so that the material replacement is largely 
eemfined to a l rinti-<l piece of paper. 

The tube selector mounts by means of a pair 
of pin tips on its lower side which engage with 
blank jacks tm the standtird model 665 measur¬ 
ing unit. The^ie pins w-ill alsti fit into the top 
pair i)f jacks on the model 660 analyz<*r, the 
m* del 663 volt <«hmmoter anti the motlel 664 capa¬ 
city meter. The jacks W’hich are ust><l for this 
mounting ar«» -till usable otherwise since exten¬ 
sions bring thtse connections out tt) make them 
axailable where ctmnections to these jacks are 
rt<5uirt tl. 

Anti there is no reason why one oanntd use 
these unii'< with any analyzer, tif whatever vin¬ 
tage it may be. A pair t»f holes to take the 
pins tm the se eetor will allttW’ it to be mounted 
<n the cast' f*r the panel <if an oltler device and 
immetliate mt a-urements of current, voltage and 
jtsivtance may ho made as in any method of 
analysis and within the limits t>f the ranges of 
the Tiartieular instrument available. It is be- 
litved that this method of attack is a far m(»re 
1< gical one than that of rebuilding a unit since 
TtbuiUling only tlefers obsoU'Seence; the pro- 
ctxlure followed in “selective analysis” eliminates 
it. The moth] 666 tube selectors are obtainable 
separately or in groups as may be rc'quired. It 
5s Inliived that through their use a more intel¬ 
ligent survey can be made <if any raeli«i st*t a.s 
compared to the older, less flexible methods. 


INFORMATION BUREAU 

(Cottftnnrd from, pa fir JJtO 

from 30 to 35 kc. Thi.s beats ilirectly with the 
crystal, thus producing a resultant freiiuency 
at its out)>ut, ranging from 0 to 5,000 ke. The 
indie-ator is a re*i-ti(u-r stage with associateel 
gain controls, aiul is use*d te> mix the various 
energies tri be e-ompared. anel to indicate em 
a millinmnudtr placed in the plate circuit 
wht n the two compare'd freque-ncics are at zero 
beat. 

The hiterodyne oscillator is a calibrated oscil¬ 
lator with a fn-tiueney range of from 100 to 
2.000 ke. \Vh» n me-asiiring signals within its 
funelamintal range, it is use-el a.s a e*hannel 
idemtifur. On high fre><|iiencie's. its use is some¬ 
what difl^rint. anel it will be discussed further 
ureU r “Method- of Measurement.” 

Only oni* multi-vibrator, the lOkc., is used in 
the actual mta-uring. The others are used for 
calibrating purpo-ts. The 00 ke. multi-vihrator 
is used to calibrjiU* th»* hetere>dyne*-freH|uency 
nse-iilator. Aftir the 00-kc, |>oints have* been 
locale-el. the 10-kc. multi-vibrator is switched into 
operation and the ana betwee-n the 90 ke. 
peiints is calibrate-el by 10-kc. steps. Thus it is 
easy in zereebe-ating a signal within the funela- 
mentai range* e)f the- he-terodyne-fn-queney oscil¬ 
lator le> elc*termine the- approximate freeiuency. 

The- l.-kc. and 0.1-kc. multi-vibrate)rs are use‘el 
to calibrate* the aueliei eescillator. In making a 
measurement w th the heterenlyne oscillator alone 


<»ne must necessarily interpedate between 10-kc. r 
])oints. Kul when the* auelin eiscillntnr is use-d, 
the inte-rpulation is only be*twt*«-n 0,1-kc. peiints. ' 
As the- freeiue*ne-y curve is practically a straight 
line eiver such a short range, very little error is 
intrealuce-d by interpolation. 

Meihods of Measurement 

The general metheid in making a me-asure*- 
meiit within the funelamental of the frequency 
mete*r is to first ze-robe-at the signal w-ith the 
heterodym*-fre<|uency meter, to de-term ine the 
nean-st 10-ke. channel. The 10-ko. multi¬ 
vibrator is threiwn on, anel the signal beats with 
one eif the 10.kc. harmonics. As there is a 
harmonic prese nt e-very 10 kc., the resultant be*at 
between the signal anel stanelarel is always wnthin 
the* freepiency range* eif from 0 to 5.000 cycles. 

This is always pre-sent in the* output of the 
receiver and is fed back to the input of the 
beat indicator where it is zero-beat with the 
audio oscillator. The* audie> oscillateir has a large 
pre-cisiein eonelenser paralle-le-d by a smaller 
trimming eonelenser. The larger comlenstr has 
been previously calibrate-el by the l.-kc. and 
0.1-kc, multi-vibrators while* the* vernier con 
elenser was sit a ee-n1er position. As soon as the 
difference* fre-ipie-ncy betwe-e-n the standstrel ami 
signal has been zero-beat by tuning the large 
ee>nde*nser of the* auelio eise*illutor, the 0.1-kc. 
multi-vibrator is thrown on anel the 100-eycle 
points above* and below the signal are locute*e!. 
Then it is a matter of easy calculatiem to find 
the exact number of cycles the signal is above 
the lei west lOO-cycle point. 

As this diffe-rence fre-que-ncy may be above or 
beliiw the* near(*st standard harmonic. It is nec¬ 
essary to re-fir to the hi*teroelyne meter-reael- 
ing to elete*rmine this. The measure*i! difTernce 
fre'iiuency is then adeied or subtracteei from 
the nearest standarel freeiuency, as the case may ' 
be. I 

A different procedure is follow-ed in the ease 
of a station signal whose freeiuency is above the 
highest funelamental of the heteroelyne-frt*<|Uency 
mete*r. In that ease, a harmonic of the he*ter- 
oelyne-freeiuency meter is used to be-at with the 
signal, while the fundamental is measure-ei by 
the stanelard. The resulting measured fiinela- 
memtal fr«*que*ncy must be then multiplieel by 
the eirder of harmonic used. This is determined 
by previous ree*eiver calibration. 

In case a station is only a few ritrJe» off the 
frequency from a standard harmonic, the audio 
oscillator is not used, as the difference beat can 
be counted. Such a measurement is accurate 
to within one part in a million! A measure¬ 
ment made by use of the audio oscillator is i 
guarant«<d to ten parts in a million. 

The Monitoring Station has already b<‘en a 
great help to Unitwl Statt*s ra<lio stations in all , 
classes of s< rvice. and espi*cially so to the br<iad- 
cast class. It is hoped that it will bec<ime of 
greater help jis soon as it is generally un<lerstoo<l 
by the own< rs of transmitting stations that they 
can obtain a freipiency ch«*ck at any time during 
a measuring watch by merely calling the Moni¬ 
toring Station by telephone, or by telegraphing. 
The work the -station is doing in international 
frequi*ncy-checking is expected to be of in<*stim- 
able value at the international radio convention 
to be held this year. 


"ANALYZER UNIT" 

(Coot in«* d from pa pc JJO) 

whiU* the button is pn-ssed. There are spare 
points available, also. <in the i-iirrent s<*lector 
switch. All switching is done automatically by 
the selector switrhes ; there is no awkward and 
complicated plugging of connectors intti a maze 
of jacks. 

Tube testing is available by providing grid- 
shift s\\i1ch<s. Sw.4 and Sw.5, and batteries to 
function in both the »*xternal control-grid cap 
circuit and the normal control-gri«l circuit. 
This givi s the usual relative mutual conductance 
test as furnished in m<ist ctmveiitional style 
analyzers. 

A n< w ftature is the efficient, simple and 
eeiiiiotnical dtsign of the analyzer phig and 
”sure pull out” adapters. Suitable connectors 
provide easy connection to the analyzer plug 
from the m t chassis or gmund. and also fmm 
the contrfd-grid cap. Future changes that might 
require in w analyzer plugs and adapters can 
be made vt ry easily an<l cheaply. (This is not 
the case with most analyzers on the market.) 

Although th<re are many desirable features of 
this jmalyzt r unit which are not to be had in 
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THE 

UNIVERSAL WESTON 
METERED TESTER 

TIf-rvV the fir-t of .1 that ro ii. in ike 

n most ih-i>cn<lublc. romri.it Oj-J Ixirt^IJi- 
■Ii:;||\t Kii \oii .. lay 

■ ■■■ri. or each unit separately, ... • ■ .1 

iiiir M r Oil "hi ti |l|i. |idr< ts iiiorii n ■■ 
'»nJi-rl i-«.rhit|»H b -ri-H>n nm 1 h- .iiI 

by it-If.I. uill for ii-i4f loib-lHT-i-'iiilv 

HI. I «liiii i-iii f<iinll> Kf-i ill ihr*^ )oiiin,«\e 
H complete guaranteed kit at h remarkably 
||>M t. ii.1 price, without liavins fell it Jii- 
boiiKht tht j- i - 

This first unit the Weeton 

Metered TKSTKU , in o\irj ri*-ta-f-t i 

arl .-li-. ..hr thts iiniiiiiH ;li- 1 > 

»t ■ I>«* iMrilm-eil n.l i|.,-iiin«*d at i - -i-ti 

lower co^t thioi iiiaiij iilher mo Jar ile\iie>» 

TIhs stM*rUI Wfwton f3 14 in.) Meter* reads 
nil the fi.llowliiK noite- .V< or In viJt.-., 
0-5 10 50 mo liVI iWO 1 <NMI 1)< iiilliai.r 
iMii fbl 10 25. PX). A< iNilhaioiM-ow <bl 
Ki i -.si.-i—< 4 III 0-l<NMI 111.000 KNMNMI. 

iiiiiti’tt Milirts < Ii ii. .,i«\-. ( iiiiiliO-«r 

^ «liii I iii|i| linta-e Kcail rt sUiUiui’-^ <»f I 

■Lhoi- 

Te-tcr kit utel ides nil parts—en.anMI 
fiiiisl T! .1 .iliiw'-m*-’e ■ ast-. euMi iiMsl is*-'-. 

ti|ij> k-, sw It I In**- brj|i-kel.. re-b.U>r-* . lnllltJ^, 
aerew-., everything will, w iritiR ilipttr- ml- 

■ III .•■ t nil':inii- so ihnt < an .i.v«4*rnNr ^ 
IftsM tl III an Iniilr ■ml l*ei <iiin» f.iiMilinr with 
jta ♦•iMTMtfcii >>tiirt H. itli tilt-. tir»t unit 
NOW h.ii iitl.i r in.it liter. 

LOOK AT THESE PRICES 
MODEL 90 UNIVERSAL TESTER $29.45 

MODEL 91 ANALYSER UNIT 13.20 

MODEL 92 OSCILLATOR UNIT 18.50 

3 UNITS COMPLETE WITH ANA¬ 
LYSER PLUG, CABLE TEST 
PRONGS. ADAPTERS AND CAR¬ 
RYING CASE 67.96 

(All Prices Net to Dealers) 

Yo'i can't go wrong with the VNlVF-RS.M. 

TKSl I It till .. U‘l, * '-tr 

... iJiiiib. “If 

satisfied, return the merchandise and 
we will refund your money.'" 1 t i>r<iin|ii 

actio.1 nrders -i i i«*ii l>eh.'v ii»*r- 

rhni||li- |- will lio Khipm-il i---! ute iiB|ii aoj - 
where in \ - Pill out coupon now. 

UNIVERSAL METER WORKS 

412 N. Leavitt St. Chicago, 111. 


Universal Meter Works, 

412 N. Leavitt St., Chicago, 111. 

Per yi*nr aprei-uient itinl Kuiiraiilee. enrioaeil find 

iiii.m-y ord* r for ? .. f'*r which <i*iul 

me jHi-*t paid 

□ TESTER at $29.45: 

n OSCILLATOR at $18.50: 
n ANALYSER at $13.20 

□ THREE UNIT KIT _ 

Complete with Case. etc., for $67.96 

D DESCRIPTIVE BULLETIN and Spe¬ 
cial Payment Plan for complete outflL 


ADDllKSS. , 
CITY 


RADIO-CRAFT for OCTOBER. 


19 3 3 


247 
















New! New!! New!!! 

Two Mew 25 e Short Wave Books 

HERE IS GREAT NEWS 

These new bookn will he welrotneti by ail short wave experimenter', 
short wave fans aiiii shurt wave eiithiisia^u, the same as our former Iwd 
hooks intW To lilTLO AM* t»i'KR.\TB SHOUT \VX\K llKCKIV- 
HUS. ami HOW TO HKl'oMK AN A.MATEL'K UADIO Ol'EKAToU 
wvie wetruliieit by thuusiiiuls of our short ware friends. 

In conformity with the times these books have been priced at i'lc 
in»ieHd f)f oOc. which is tlie prh-e of our other hooks. Yet the two 
iii-w 25c volumes coni a in a tremendous amount of information. Tlie 
tyjio and lliu'i rat ions have been clioscn In such a manner as lo klve 
you aliiioxt a- nimh for your 2oc as you received for your 50c before. 

You tn.ike rii» in ketllne either ur lioth of these new ho*»k.'i 

and we ktii-o- f’ro'ii oiir m.<nv years of experienee with slinrt wove en- 
tliii..iiu(-< tli.it >ou wMi thank u.s for havlnR maile tlie..o books passible. 




Ten Most Popolor Short Wave Receivers. 
How to Make and Work Them 

Thi* new cotume ia a revelation to nil ttmee »ho v»iah »<• ^•^^il<l ihair own 
.li.ir* wa'v reeeivere. The MiO'ra c.f SHOUT WAV'*: fUAFT h«te 
•••IrriiHi r«*ri ouittendinc ehori '•»\e receivrra amt thaw are •h-aoribeil 
,11 the wduine. Everytliinl worthwhilr etarj ona of ttii* t«n n- 

(••.ivare ia fla«crJba<l In tha takf. Enrh raeahar ix itilh illn.'ritiad ainl 
aaah raceiver lian a comiilala layout, pictorial rapraaantation. photoarapha 
•f thaaot coRinlelc. hooLuP ami all «firth«hlla apeciftcatiioia. Kiarvihh.a 
rt»m tha anriplaat ona tuba i^t to a 5-tulia TUP racahar ia |>raaann;il. 
' nmplate Itata of parte are civan to niaka a«ah .at a. joni|ila«<. it ia 
.umaitiv poaaiblc Ui do. 

i'jmtenta 

Mt.F. Pentode •‘*W racaivar ha'ine 'wo «iB«aa of 
-ai.ri\ar that ranchca IZ.AOO mlla mark -M> llaLuia 
ttinoawas ^-«iil>a 12,000 tiiila It.V rarai' t —' Itrtaf C'aaa" 

'.■allton 2>tuba All'Wava racebar Itriilon ''land-By" 

Klartrlfird—Short Wi’avr Maifad'iia—foul Pochat 


TUP—2-T.iba 

•W racei'ar— 
:'W’ recal'ar 
- Tha "Slati l- 

- _ '•W raaahar— 

— A ‘tina-Tiihar." 


hW* Panio<la<4—My idea of • •<*'►‘1 rarai\> 

IMPORTANT 

THECt IS NO DUPtICATION WHATSOEVER BETWEEN THIS 
BOOK AND OuR OTHER VOLUME —“HOW TO BUILD ANO 
OPERATE SHORT WAVE RECEIVERS.'* ALL THE MATERIAL 
PUBLISHED IN THE NEW BOOK HAS NEVER APPEARED IN 
ANY BOOK BEFORE. 


A Short Wave Beginners Book 

Hara ia a lMK>k that will aidxa >our proiilcma tf j ou arr new tw tha short 
i»ave Kama. It roniai'ia puaiti.aly awryihinx that >nu would wiah to 
kmtw in citiinaHiun with ahori wavaa. lauilitis you in aaa> ataxei from tha 
nintplaai fundatuentala to the Praaeni ataza of the art in diort wa.ea aa 
it la known ti>day. It ia the only low-pricad rafarance hook on short wavaa 
fur the beRinnar, whether he b« a ahor' wava eothuaiaet. abort wave 
liatanar op abort wave amaiaiir. 

The book ia Profuaaly llluatrated witli all airrca iif illueirairons. asplana- 
tions and avarythint worthwhile knowini about short wavea in this 
{ntarrsiiiii and crowiiwi field. Yet withal, tha hook ia not “teohnical.'' 

It almutids with (nany illuetratioiis. plintoiraphs. simple chart*, hook 
upe. eta., all in eiinpla laniuaia. 

The iMwik ie iuai rhoak full of Kilorni.iMtiu iiiil '.i>i «tlt na.ar rasrat 
liavinc «•tttell thi* important \oliima. 

4Utntvnt» in Hrief 

OattiM f»l«led in Short Wa'a*—.<hort ||snd Symbol* of lUdJo— 
short Hasa^ils and .keriila UadUfiii* .V|;ili-Mada Siwtia—Ua|iaA*r'* 
•.'* InrrraaiiiR Voliiuta .\d<lin( Amplifier to On* Tub* 

. ‘ Waia Sate—Ri'Raurraikin Conirol- Audio Amplihara 

for JsW Seta- (V.qplinK .S|wiikar r.i Sai Laarnin* C«da—Wav* I^nctb 
and Kilocycle Chari W'irinc Chart—Kink* ia Short W'ava Conatruation. 


Each book contain! 40 pages—over 7S illustrations—25c each 

Not sold on newAstands—Mail Coupon Today! 

SHORT WAVE CRAFT Ht'-lOSS 

96*98 P.rk Pt«ec. New York City. ” 

(rentictiicii: 

□ I enclose herewith 25f. fur which plc4>e me prcpalil. a cojiy of your new b«»ok '’Ten Moet Popular Short 

Wave Receiver!. How to Make and Work Them." 

3 I enclose lu-rewHh 2.'if for wlibli plea>a .»*iul oie prepaid, a copy of yiiur new linok "The Short Wave BeBinnert 
Book.' 

3 i enclo'C 50c Tor wliii li iilvw-t* ,fthl me itrcpaid. yuur two book.;. "Ten Moot Popular Short Wave Roeoivero. How 
to Make and Work Them," and "The Short Wave Beginner's Book." 

iSend tnonry order, rbi-ck. ur ca-,li ur lu-w 1 . S. stamps. UcKlstcr Iclier if it contains currrn. y ur stamps, i 

.Vanie.... Address....... 

I'ity ....... Slate..-....... 





iiOKUins 

BUJflV AT 5|ii5T. 

NEW YORK CITY 

America’s Foremost Ballroom and 
Beer Garden 

2 Nationally Famous Radio Orchestras 

Features Fvery Night 

Continuous Dancing 
and Dining 

^ Matinees Wednesdays, Sat¬ 
urdays, Sundays 

130 Beautiful Hostesses 

Fxclusive But Not Expensive 
Comfortably Cool 



BACK ISSUES OF RADIO-CRAFT 

which you might need to complete your files, can stUl be had at the price of 25c per copy. 
Send us your requirements, together with your remittance in check or money order. 

RADIO-CRAFT 98 Park Place New York. N. Y. 


many more expensive analyzers, the entire in¬ 
strument may be constructed at a cost not ex- 
ceedinsr eleven dollars ; this includes a crystalline 
finished case with an accessory compartment, 
and all adapters and accessories. 

Construction Details 

Refer to the panel layout, 2. Turn over 

the panel so that the back or under-side faces 
you. Insert sockets VI to V5, inclusive, in their 
respective positions so that the filament term¬ 
inals correspond to the filament markinjts on 
the front of the panel. 

Wire the sockets in accordance with Fiir. I. 
(As the terminals of the 8- and 9-pronir socket 
have not yet been announced, omit the wtrinu 
of this socket until the relative positions of th^ 
element terminals are published.) 

Mfiiiiit selector s>^‘itches Sw.l and Sw.2 in sueh 
position that the knob indication corresponds 
exactly to the position of the switch arm. Proper 
care should be taken so that the necessary in- 
sulating^ washers are used when mounting; these 
switches to prevent a short-circuit throuKh the 
panel. Now wire these switches to socket VI, 
V2. V3, V4. Next, mount the current selector 
.switch, Sw.3 with the knob indication correspond¬ 
ing to the actual switch arm position, and wire 
it up. Finally mount the momentary button 
switches Sw.6 to Sw,ll, inclusive, and wire them 
to Sw,3. Adju.st the Position of the momentary 
switches so that there is plenty of spring ac¬ 
tion : the switch should always make good closed 
et»ntact unless depressed, when it should sharply 
open the circuit. 

Fasten sockets Vl to V5, inclusive, rigidly ti) 
the supporting strip by means of screws and 
nuts. The “C" batteries are fastened to the 
supporting strips by friction tape. Insert the 
two grid-shift switches. Sw.4 and Sw,5, and com¬ 
plete the wiring from them to the batteries and 
switches. 

Mount and wire the insulated tip jacks. One 
end of the ten-wire analyzer cable is connected 
to the various switches exactly according to the 
wiring diagram; the other end connects to the 
plug. Be sure that these connections are cor¬ 
rect to prevent transposition of the leads, in¬ 
sert the lead wdth the control-grid connector 
and connect to the circuit as indicated. 

Mount the panel in the case and the com¬ 
plete Instrument shoultl be ready for use. B 
is best to first thoroughly check all the wiring. 
This can easily be done by means of a continu¬ 
ity test from the terminals of the adapter** 
when inserted into the analyzer plug to mak»- 
surc that all wiring is continuous to the cor¬ 
rect socket terminals and to the tip jack.s when 
the switches are in their respective position.-. 
It is just as im]>ortant, if not more so, to make 
certain that no connection is made to w'rong 
terminals which might result in tube burn out.-* 
or circuit damage. 

Operation 

The use and application of this instrument U 
extremely simple. All socket terminals and 
switch positions are directly etched on the 
Panel so as to be practically self-explanatory 

For analysis, a suitable meter is connected ti> 
the tip jack terminals. The analyzer plug with 
the proper adapter is inserted into the .tocker 
of the receiver. Naturally the set must be di.**- 
cttnnected from the supply for resistance mea.<- 
nremonts. Resistance between antf two points 
in the receiver’s circuit terminating at the socket 
terminals may be obtained by setting one of tht- 
resistance—voltage selectors at one point and the 
other selector at the other point. 

The same method applies to any voltage 
measurement between any two points only in 
this case, the set obviously must be ‘‘live.’* Of 
Course, the conventional voltages and re.sistance'i 
to which most analyzers have lH*en limiteil can 
also be measured, Init this test unit provides a 
large number of additional tests that are highly 
desirable. It is mit necessary to refer to chart. 
or diagrams to determine switch settings. 

Current measurements are made by turning 
the current selector switch to the desired circuit 
and then pressing the momentary switch for 
meter reailiiigs. Obviously the meter is con¬ 
nected to the jacks markt'd "MILS** for current 
nieasurement.s. Whim this test unit is u.sed in 
conjunction with the multitestor. the meter con¬ 
nections can be made permanently so that the 
multitester selector switch will automatical^ 
connect the meter into the circuit as desired 
for any range as either voltmeter, ohm meter *r 
milliammeter, 

(Ctmtinurit on jtafie S51) 
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READERS' DEPARTMENT 

fContinued from fHiftr JJ7) 

po«.itu*n. 

Gkorce Wali.ack. 

New York. N, Y. 

(K«*f«*r also to the Information Bureau tif the * 
prt'cctlinK i^sue of RAnio-( raft.*— yec/jnicuf 
klditor.) 


AN IMPROVEMENT FOR AUTO SETS 

hditor, RahukCbaft : 

I would like to submit to any one interest 
In increasinir the sijrnal strength (and reduciutr 
Ijrnilion interference) of auto radio sets, or re¬ 
ceivers of any type where it is impossible t«> 
stTure a jrood Krouiul «H»nnc*etion, a system 
whereby a small alteration in the original cir¬ 
cuit will permit the use of a ''counterpoise.'* 
The first R.F. transformer must be removed and 
the electrical connections between the primary 
and secondary removtfl. as shown in Fip. 2. 
OpeninsT the circuit at X, Kig. 2A. leavt^s one 
end of the primary frtH* for connection to a 
second antenna <ir eounti-rpoise. as shown in 
Kig. 2B. If the original antenna was in the 
ear roof the st*cond (and ndditiotui!) antenna 
should be placed under the running »>oard or 
).etwc«'n the axles: or, if the original was under 
the car, the hccond should be In the n>of. 

r.KKN N K KI.I.EY. 

Clin-is. Nftf Aftxtnt. 


TRANSPOSITION LEAD-IN BLOCKS 

Hdtfor. Raiuo-Ckaft: 

While searching for a .suitable transposition 
idock for a receiving antenna of the type de- 
-cribed in a recent issue of Radio-Craft. the 
writer conceive<l the idea of using ®4*in. slices 
from coil forms about 3 in. in diameter, as il¬ 
lustrated in Fig. 3. Pour holes are drilleil 90 
degrees apart, one pair of tippoaitc holes being 
on one edge of the form and the other pair on 
the other eilge. By bringing the wires through 
the holes, as shown, they are transposed at 
right angles, the wires being about VL"in. apart. 

This gives a unit which tran8po.ses the wires, 
i- lighter than any substitute the writer has 
r>in acro.*is, and can be built for next t<> nothing. 

Rot.AND FiTZ«5KKAI.I>. 

GUrn //, I fore ia . 


ANOTHER WAY TO REDUCE 
SPEAKER HUM 

F.diiur. RAlilo-t RAFT: 

Many of the earlier type- of dynamic speakers 
w i re equipped with low-resistanee field windings, 
and low-volt age oxide-disc rectifiers for fiebl 
excitation. To reduce the A.C. hum. some of 
these speaktrs were equiiMuHl with "shading 
rings." and others with high-capacity eleetnilylic 
<*ondensers. The KetTlt^s is an example of a 
.siieaker having koth the shading ring and con- 
den.^er. Still tit her speakers were equipped with 
nothing exeept bliml faith in Providence to 
insure satisfactorily hum-free operation. 

Shading rings are of only meager heiiefit in 
hum reduction, and the high-capacity electrolytic 
rondensers used for such filtering invariably 
"Itise their prime" in a few months, anti rtMpiire 
replaetment with a new etindenser or tither 
filtering scheme. The writer proposes to explain 
..ne met hot! which has been found expedient in 
redufing speaker hum. ... 

Let us fir-t understand that thi» mtthod w 
ncowmrtidrd oa/j/ for Hiunkern havluft stiwrnti, 
iow-roUaav ree/Z/icrtr for ft* id exeiVufioti, and tow 
rt«/a/nare fild windings, up to perhaps .50 ohms. 
It i« not recommended for speakers in which the 
It,-Id winding is u.<ed as a choke in the power 
-upply circuit tif the receiver itself, since such 
.-peakers inxarialily have high-resistance wintl 
ing.---400 to 500 ohms, or more. 

Hg. 4 shtiws, a resistor, R, Is con- 
iMHted in parallel with the field winding. The 
resistance tif this unit represents an additional 
biad on the rectifier, and consequently, it should 
have frtim five to ten times the resistance of the 
field. Such a portion of this r<*sistance is in- 
i luded in the Voict-coil circuit and the polarity 
..f the conntetion so chosen, that the hum volt¬ 
age introdutw! into the vt.ice-coil circuit by the 

RADIO-CRAFT for OCTOBE 



ACRATONE 

PLAYHOUSE 
SOUND SYSTEM 
NO. 775 ... $130.00 


The Acratone PlayhouSe Sound System Is ideal 
tor uSe in the town hall, high school auditorium, 
opera house, dance halls, lodge halls, etc. It 
Is low In price and yet contains only the highest 
quality Acratone products. The CONDENSER 
MICROPHONE, which originally cost as much 
as this entire system, is the finest sound sys¬ 
tem microphone made. Frequency range, w 
to 10,000 cycles. The 30 WATT AMPLIFIER^ is 
a genuine high power job capable of handling 
crowds of over 10,000 people. Uses 2-type 57. 
2-type Si, 2-type 250. and 2-type 281 tubes. A 
special class ' A'' Prime circuit delivers 30 
watts from the 2-250 tubes. Separate output 
for monitor speaker. The OXFORD THEaTRE 
SPEAKERS handle tremendous volume without 
the slightest rattle or blast The reproduction 
is perfectly natural with beautiful tonal fidelity. 
Cone size 12 Inches. Overall IS'/j inches. The 
LAPEL MICROPHONE Is the one used with 
such marked success at the political conven¬ 
tions last year. It provides an excellent septate 
microphone for announcements. The ACCES¬ 
SORIES Including: a complete set of Raytheon 
tubes field exciter and 100 feet of Silk parallel 
wire, are the highest quality obtainable. 

Every town or school board in the country is 

Send for vour copy of the vdludble Aerdtest 


a logical user of this complete sound system: 
for meetings, dances, entertainments, recitals, 
lectures, graduations, etc. This complete sound 
system is the lowest In cost and tne finest in 
quality—bar none. 

Any of the equipment comprising the Play¬ 
house Sound System may be purchased separate¬ 
ly. 

I Acratone 125 Cl«*» A Piim* Triple Push-^H 

Power Ampliller complete with Raytheon tube* » 42.50 
I Acratone No. 725 Condenaer Microphone 
complete wHh Raytheon lube* 37.50 

1 Acratone No. 720 Condenaer Microphone 

Supply 1**® 

2 OMtord No. S48 Thoolre Model Dynamic 


Speaker* 


16.90 


1 Acratone no. 85 Speaker Eaciter. 44.25 

3 Raytheon '80 type Full Wave RectHler tubes. 1.34 
100 Ft. Silk Parallel Wire. . *9* 

2 SludiolSpeaker Cabinet*. No. 755. 13.90 


Our Special Unit Price 

complete 


S136.94 

$ 130.00 


Federated Purchaser, Inc. 

as Park Placet New Yorfct N. Y. 

Sound Bock ... FREE 


j.ortiim of tho shunt n-sistance incluibxl w ill 1 m 
tqiial and om.o-siii- to thv hum voltage induft**! 
in the voire coil itself by the speaker field, 
.^inct the ratio of hum current to D.C. is niueh 
larger in the .shunt resistance (which offers the 
same impedam-e to either D.C. or A.C.) than in 
the highly reactive field w'ituling. and since the 
voice <-oil is not elosely emipled to the fichl wind¬ 
ing, it is n»-cessiiry to include only a small frae- 
lion of I he total shunt re.sistnnee in the voice- 
i-oil fireuit to secure the i-equisitt* Inn-king volt¬ 
age. Usually, cim.-iideraldy less than of R. 

^■^»nnected bitwern A and B in Tig. 4, will do 
the trick. For .speakers of the type for w’hich 
this scheme i.'i recommended, the absolute value 
of this portion of re-istor K will he small com¬ 
pared to iVie \oici-eoil impedance, and so will 
intrfidiice no ai'preciabk- loss in efficiency. 

The fiebl hum cannot be entirely eliminated by 
this method, btvause accurate control of the 
lihase of the bucking voltage is not pos.sible with 
such a simpli circuit: btit the writer has found 
it Very beneficial in rtHlucing field hum, notably 
t»n l*t*«-rU-ss s)itakers. 

Occasionally, hum tbu to insufficient filtering 
of the p<»wor ^upply tif the .set can be partially 
con>pensate<l in this manner, by balancing it 
against an t*«iual amount of hum *»f opiiosiu- 
polarity in the voice-coil <-ircuit. pii-ketl up in 
the manner >h*>wti from the .speak»*r s In-kl sup¬ 
ply eimiii. 

t’. i't. Skuic.iit, 

F'wood. Jnd'nnn 


IT DOESN’T PAY TO BE CARELESS 

Hditor. RaPIO-Ckaft: 

Kvery radio technician knows what a task it 
is to move a heavy console containing the radio 
receiver; or. in many cases, a phonograph com¬ 
bination w'ith all it.- heavy component parts: yet 
it must almost always be done in order to obtain 
access to the interior of the console for testing 
the radio or the phonograph e<|Uipment. What 
generally happeii.s. when this heavy piece of 
fuinilure is moved, particularly on highly 
polishi*<I hardwootl floors, is that deep and un- 
.sightly scratches are mode, resulting in a dis- 
pleasiMl ciist<mier. 

I have found that the simplest and the easiest 
way of moving a console, is to place a piece of 
heavy. 15x6 in. felt pad under one leg using this 
leg as a pivot. Try this little stunt and you will 
hi* surprist*<l to note how I'asy it w’orks, and 
best of all there will be no scratches on the 
floor surface. 

It. F. LA.MHI-atT. 
/*i/ro<7. Mirhignn. 




AMERICA'S 

OUTSTANDING I 
MICROPHONE VALUE i 


^ Lifetime Model No. 88 

Is the roost remark¬ 
able value in a inl- 
croplionc eTcr of¬ 
fered! It is rug¬ 
gedly ron^ilrurleil— 
precisely marl lined 
—beautifully chrome 
plated—3%" diam¬ 
eter—2" thick over¬ 
all—anil neighs Pi 
pounds. It has a 
duralumin dla- 
phrasni thick 

—gold spots—spe¬ 
cial stretch ring 
arrangement—gold 
contact buttons of 
200 ohms each—li 
... <icientincHl!y dainP- 

y ene<5 and po-isesses a curve re- 
-pui.'f Ijetweeti 40 and r.*i00 r.P.s. whhln I lib. 
rncondltionally r.r.VH.XNTKEOloniorethanpleaseyou! 

Our Special Introductory Offer 

A $43.00 Value Double Button 
Microphone Outfit for only 

postpaid on rrfupt af rtmtUanet —or C.O.P. cAar***. 

HERE'S WHAT YOU GET— 

1 Model Rfi Microphone. Idat $35.00 

Sold Separately at. $6,95 

1 Mode) No. Stand with springs $4.60 

Sold Separately at. 1-95 

1 Shielded Matching Transformer, $2.75 

Sold Separately at. 1-45 

1 Three Conductor 8 foot mike cable .45 

Write foi ripllve literature of our Klw-tni-Dy¬ 

namic .speaker l iilt — .\luminiini Trumpets, etc., nf* 
fered at prlcf'i in -\inerica. 

Another Amazing 
Offerl 

Mode' No. 6 Dou¬ 
ble Button Mic- 
roohoce — for 
amateurs — pub- 
1 I c addresses, 
etc. A $17.00 val¬ 
ue Ic’' o-' V $4,95 

Tlii> ouihi of— 

1 Mmlcl .Vo. .Mike. 

List $Pi.lM) tlur |>rice $2.50 
I Model No «i .'^laiid aid 
'.tiring-, and indixidlial 
c.ill let lor-. J.T.r.n 1.75 
1 .Mati-hing Traii.timuef. 

121-45 
1 .Mt. 3 romi. -Mike 

l alili. .:T .45 

Mrxlrl \.I O I- » l.rirh- niunormn. finish, prreieely n*«€-hm«Mt Mike 
314 in •liutn«i*i—I in tliirk- »»'i«h« M oi. Haa rnW |tlHt«-d 
•luiPlirRim of •t.pinl .•■•iiiitrijiM M'ti- aolj (ilaled hultona — 200 iilitua 
airti fr«-<iu>'n<'\ 40 to rv rlr* within 4 Ub. 


The LIFETIME CORF, 
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The Tihrary Series covers accur€Mteiy 

every branch of Jla€iio^an€i thorouyhly9 too 


Presented on this page are the new books of 
the RADIO-CRAFT LIBRARY—the most com- 
plete and authentic set of volumes treating indi¬ 
vidually, important divisions of radio. Each book 
has been designed to give radio men the oppor¬ 
tunity to specialize in one or mure of the popular 
branches of the industry. The material contained 


in these books will increase your knowledge; \ou 
will find them a real help in your work and they 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

I'he authors of these books are well-known to 
everybody. Each one is an expert radio man; 
an authority «in the subject—each is thoroughly 


familiar with the field w'hich he represents. ' 
Ihis is perhaps the first real opportunity that 
y<»u have ever had to build a radio library of 
books that are authentic, right-up-to-the-minute 
and written so that they are easily digest^ anj 
clearly understood. M.iil coupon below for your 
books. 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 



Book No. I 

Radio Set 
Analyzers 

And How To Uio Them 

With Full Instruction! and De¬ 
scriptions of Set Analyzers. 
Tube Checkers, Oscillators, Etc. 

By L. VAN DER MEL 

Ttih liouk explains Ihorouchly 
Hi** operation of set analyaerji. 
tuiK‘ checker n. osclUutor.'i anil 
te.ttnK enulpmcni. For 
•very radio man this Itooh lit cx- 
ireiiit*iy helliful. It roveri ercry 
nhi.:.* nt te>t1ng and itiveii you 
\:iluilple short cuts: completely 
^[ll^r^.lted with ph<iloitrai>h3 and 
'lii^nuH lo facillutp (he itjte of 
iiioJerii teiter.>. Recently reprinted. 


Book No. 2 

Modern Vacnam 
Tabes 

And How Thoy Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By ROBERT HERTZBERQ 
MiiitKii.v VArnI.^^ ti kks 

dc^irihc' the fumlamentui elci- 
troll theory which in ihc hanii of 
.ill vjcuuiu tube oTieratiiin. and 
utn*-! nronreiHivcIy friini the . 3 hn- 
two-element (uhe.< rlirht l|i 
r-j the late-it neiilodes nnil Ihyra- 
Iron. It is written In clear. 
'iiMItlo laiiuoiaite ytid U devohl of 
till* itiathcinatlcs which Is usually 
'O cuiifu.inK. Valuable rrference 
chart' and char.irterist Ic curves 
of 't jmlard and spt;rlal tubes are 
to he fouml. also dialtrairts of 
sockets and pin connect ions. 


Book No. 3 

The Superheterodyne 
Book 

All About Superheterodynes 

How They Work, How to Build 
and How t* Service Them 

By CLYDE FITCH 

There is no more fascinating a 
'Uhjc. t in the liirge array of ratlio 
‘ irciiits than the famous super- 
hcterolvne circuit. Whether you 
.lie a Service Man or ex|)iTimetit- 
ir. lir-it-hatiil kianviedne almut the 

■ nnstrmtlon of superhetermlyric re- 
■en'Ts is Very Important. The 
l.ook on Superheteroftynes rItcs 
underlyitiK principles of their coti- 
.trurtioii. rlBht from the very lirst 

■ cl iti.ide. 


Book No. 4 

Modern Radio 
Hook-Ups 

Tho Best Radio Circuits 

A Complete Compendium of the 
Most Important Experlmontal 
and Custombuilt Rocoivers 

By R. D. WASHBURNE 

It Is fascInatlnR to the experi¬ 
menter. or even to the up-ri>-iJ.iiu 
Service Man. lo take a lommerciul 
set and to chanKe it Into one u.- 
inri a famous hookup that Is lull 
found In any manufactured sel. 
Many excellent circuits have nev- 
'*r been comtnerclaHxeil. but ihn- 
Ited only to hipiiie set billld.-rs. 
Thou sands of these poimlar cir¬ 
cuits have been requested from 
lime to time, and in this fioo'i 
He have Inrludeil over I.MI clr- 
• uits. which iiichiite the fattiou.' 
l-crhlyne. Oasli-Kox .X.r.'D.tV 
Sel and others. 


Book No. 5 

How to Become a 
Radio Service Man 

How to Get Started and How to 
Mako Money in Radio Servieinp 

By LOUIS MARTIN 

The amhltlon of many men in 
radio tinlay Is to hci-ome a lir.t- 
ccade Service Alim. It i* not a< 
ilimcull as one riilKht hclleve, hui 
it i-Hnnot he lionc in a few short 
oiiinth-!. Kollowiiu' very caret ill fv 
Ihc adrico of .Mr. .^!a^tln. hIi.i 
has dealt with the problems of 
Ihmisaiids of Scrvli'c Men. iiti. 
Imok deals very v.ircfully nltli the 
C'ientiai staites in the prepara¬ 
tion for hualifyltm as a Service 
.Man. 


Book No. 6 

Bringing Electric Sets 
Up to Date 

With Pentodes, Multi-Mus. Dy¬ 
namic Speakers—Complete In¬ 
formation How to modernize 
A. C.. D. C, and Battery Oper¬ 
ated Receivers 

By CLIFFORD E, DENTON 

In III is rmmtry there are over 
li'ii mill Ion tdei-trlcally ofxTated 
iccciwr* that could i>e muderti- 
Ixed—hv placing In them new type 
rltlll■■l. new stacker i‘quipiiient aii.i 
olhiT tiiiidiTn Jmiirovcmi'iits. Tlih 
hi'incs-i of JmprnTlntr oh I sets 
<j|i zo to the evpcrltiienier-! and 
S-rviie .Men If they »ill itulckly , 
Jump itiio anion. * 


Book No. 7 

Radio Kinks and 
Wrinkles 

For Service Men and Experi¬ 
menters 

A Complete Compendium on tho 
Latest Radio Short-Cuts and 
Money-Savers 

By C. W. PALMER 

it iiften hccomes necessary for 
eMierlinenter-i anil Service .Men to 
• all upon their memory for .>iinie 
than lilt or raiiio wrinkle that 
will .otve a prolttem iiulckly. in 
l.iidocs.. ‘Short nits" mean time 
nnd money saved, and to the Serv¬ 
ice Man “lime saveiF‘ means 
money earned. 


Book No. 8 

Radio Questions 
and Answers 

A Seleetton of the Most Impor¬ 
tant of 5.000 Questions Submit¬ 
ted by Radio Men During tho 
Course of One Year 

By R. D. WASHBURNE 

There have been collected a wide 
v.irtcty (It itocsl ions whldi h.ic ■ 
loinc into our '•ilitorlal tiltlces dur- 
itii! the p.iit two years, and oiilv 
tiiii^e who'C an'Her-! won Id henedr 
I he ruiunrlty ct men crutaKol in 
I III III have been Im-orporatPil In 
this aniiizlm; guest ion and aii- 
'uer bonk. A iri'tiicndmi.lv l(Hi.t 
Jl.t of loplis \i treated. 


Book No. IS 

Home Recording and 
All About It 

A Complete Treatiso on Instan¬ 
taneous Recordings. Micro¬ 
phones. Recorders. Ampllflors. 
Commercial Machines, Serv¬ 
icing, etc. 

By GEORGE I. 3ALIBA 

if tliere Is one siiliji*i't tlut 
is ra.4cjn.illnt[ to every radio 
man. it is that of Home ite- 
i-orditiK Of mur^e. this volumo 
is not all on ‘Home" rwiird- 
trie, but the infiirmatlon eoti- 
t a I tied therein K iiiiiinrtant to 
Mimmvrelal raiMii men. 'tudio 
opera tors. en„'liiivrs ami others 
interested in this phase of ra¬ 
dio. 

Tho .irt of record in It and re¬ 
producing iiroaileast selectloni is 
ijecoming more imiiortant every 
day to radio incn. experiment¬ 
ers ami Service .Men. h^iulii- 
hin-t dam'e hall.!. uudUortilnis. 
churHie-i, restaiir.tnts nnd homes 
with iiultUc .iililrC'S ^y•ilemi and 
ariihllHers hrhizs many extra 
dill I sirs and otlen utt excellent 
ini'ome. 


Book No. 11 

Point*to-Point Resist¬ 
ance Measurements 

The Modern Method of Servic¬ 
ing Radio Receiver! 

By CLIFFORD E. DENTON 


Automobile Radio 
and Servicing 

A Complete Treatiso on tho Sub¬ 
ject Covering AM Phases from 
Installing to Servicing and 
Maintenance 

By LOUIS MARTIN 

Atiiomohile radios are up and 

ciiiiiinx'. and .. has to -.cn- 

ICC theta proinrly. it therefore 
iicliouccs .vou to read this im¬ 
mensely ImtxuTiiiit turn' hook on 
ll|t‘ ,irl of .Miinmohile Kadlo. Thfa 
hook is ciini-isc. and full of iMus- 
tnitlon-. photographs. dlagr.ims 
and huuku;i3. 

A iVw of the really Interesflnif 
chapter.; hitroductlon; .\iitomo- 
ilcc lladlo I ii't.iMai inns; I'omnlcie 
l>escriptlons of t'ommcrcial Atila- 
mntlve Itccclvef,: Scrrlrlnc Ailto- 
imiiivp Hc'elvers; The Ignittnn 
Scstcin: (hmenil Service t'misliler- 
sitinn,; KtJ'.'cl-i at Tivniicraturv oil 
l*oH T supply: t'onclU'iun. 


(tf the liilTli'iilt phililctiis wfiJch 
Scri ii‘c Men f.nc today when 
repairing receiver', the greatest 
is iltat of replacing prtper re- 

-Hr I non ' tlip-H in -..r*, Thi- i nk n— 
c->m.--fvf>ii HI ,rr> liitrii-iilt wIi.Ti rt,i> vilii -s 
Hi fmiwiiint irit iinkii>iwn; itii| hi inn. 
r.ii'r„ri.ni nf m*ny Ht iii.J inl n.-r, ,l.i ri.tC 
l.-iiM tliH intoriii irion dm t>. l■■I• yt<-n. 

In (liin M.'w I.. rsilio irHii will hn-l ihn 

odiirinsiMin niHvliHl t-. dm. ptsc- « 
rwHiviT ui Moriii.il opHrstjn^ r.imlitiDii 
'Dii- Ihhik cijtii in hiill itif rinif. imuiIIv 
n-iiiiri*.! Ill niliiipir itii- *‘t 

.'iHti. tiTit |,.,a (,evn .ti.vDT.H) fii th.* 

.•ii>iit 4 >tii.irv |iriil.|,.tiM .ind ih- 
Hlii'lrii'ity !t- it i, apppHit to r-aiai iiirn 
ni<‘n«ur»iii‘nr, ^ 1 ,.^, t|,„ S.Tvi.-i- Atin 
will linvi" 1 >■o||■|l^r•lll•lll,iw i-i-i H h i* 

t' I HIT.I- t|)i, |)riil>l.>iri 

U.'l-iH you «itl (iii.l II p,rii:it Ihi of thn 
ron'.‘itM tthifh «in nliti-^tr in tl.ii, n.'w 
ll Klk 

r.N |■Kll|l1If■TtH\■. A.Iv lie .<-H of 11... 
-I'tii.r- Mp;iniiri>r,ii.nt .M.-th...| of S.tv 
I iri( for K liliii Work Hmi.- Prini-ipl--; 

hI, of PenMtahrH Mr n.m-imoir. 
P.-'Hi.irn ii, Pi.li,, lti-r..ix .TH ind Vm- 
pliliiT', t*i> 1 lir-l(i-l*.iinr It.-tHlriic-.*- 
MraiiilrfmpnrH in Typir tl R.'itio 
Ii.inv Ohliiini>lpr: |l(*il*t (ni'.. 
ciiTir' iHifiiC Mo.I.tii Th-I.t ItoMrijiH 
T.Hiirnc » lii.|v fir.-ilit Itiiitrtii. m AvhiI- 
iMi" Bn.I tt hrre ltf«wt ifir.'-t it- Known; 
lloiitin- I'enrinK w h-r- Cirniit t>M<rini 
i- \'.ir itiit wfi-r- H- 4 i-tHni‘-i* 

nr- I'nkii-iwii, ih- tt-lnil iii ol S'lilt .(n 

M-Mi-mIii rj ttmiiic in. •• M-ncirn- 
Tiirni. A l*t'K\Dt.'C. HcBUtaiK'.? Chart*. 


ALL BOOKS 
UNIFORM 


The honks In Ihe new UAr)tt>-rRAFT T.IRtlAtlY 
know 11 If if siJhjfffSi Tlif viihiims jire nil iltiirnmi 
1^11 iilusirntioim. Kacb hook i' prinicd on tine In 
an outstanding value, for it' l■ll^tllri.tl lotiient' as 


are alT utrlrtTv up-to-d.iic. and written tiv men who 
'i/e. tixH imiles, tin<l iMiitahi on an average of ."D to 
tok jiapcr iiiut no cxpen.se has betm spared to make It 
hi II . 1 . fpiiu the tncrhaiilcal standiiuint. 


Big Discount 
to You 

I order to make It i-issU I for i rvone t ■ huv these liooks 
il ■ lifiy 1501 cent price iias t -■■ll marie uniform for all vol 
h ies. You can buy these F>ooks -cparateK I,id yrsi houl 1 
lake advantage Of Our Spertul otTcr 

When Five (5) Books or More Are 
Ordered 

Deduct 20% from Your Remittance 

simply fin in the coupon at lefr. and mall it to us together 
mill your remitiai.o ■ i li k .tniit' ur iiinney order.' 

.1 III [ 


Clip Coupon and Mail Today! 


I- 

I GERNSBACK PUBLICATIONS, INC.. 96-911 Pirk Pla». N.w York. N. Y. 

I 1 liiive rlrclcil iiclitw lit, mmilicrs uf Imoki In the K.\T>I(I-I'IC\FT I.IEIIt.VICV, tthlrh you 

I ore lo lend me, and have ileihletrd 20^ lor orderlna five (51 hnok. or noir,.. I li.ive liK'luilrd 
I uiy remittance In full, at llie |irii-e ut SOc earh, wllen leia Ilian live liooki are ordered. 

I The amount of my remlUanee is...(iltamiM. rlieiki or atoney orilrr. arrepted.l 

I iiirrle nuniliera wanted: ( 2 :i I .5 li 7 a u jn 11 

I 

I 

I 

j I'liy. .-. .si.o.* . i(i‘.|ii..'t:i 
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"ANALYZER UNIT" 

((. tm / iu ut(l /rom jtagv 2!t ^) 

List of Parts 

One Super Test etch4*<l anti drilletl panel; 

Five sockets VI, V2, V3, V4, V5 : 

Two 12'po^ition peU*ctor switches, Sw.l, S\v.2 ; 

One ^^-position. 2-secticm switch, Sw.3 : 

Three knobs with indicators; 

Six momentary S, P. S. T, switchest, Sw,6, 
Sw.7. Sw,8. Sw,‘>. Sw,10, Sw.ll: 

Two momentary S. P. D, T. toggle switches, 
Sw,4. Sw.5; 

Six ft. 10 wire analyzer cable; 

One 7-prong analyzer plug ; 

Four analyzer plug adapters, 4-, 5-, 6-, 7- 
pfong: 

One Control-grid lead ami cap; 

Four insulated tip jacks; 

Twi> 4’i.- V. flashlight ’T” batteries; 

One crystalline finish case with accessory com- 
partmt nt ; 

One set of connectors ftir ciintrol grid and 
chassis. 






Mils 

© © 


© © 


-iTC 


Fig. 2 

Panel layout of the "analyzer.” 


SERVICING TALKIES 

The for+hcoming issue of 
RADIO-CRAFT will confain an 
infroducfion fo a series of arfides 
opening up an enfirely new field 
for fhe radio Service Man* 

Up fo now, fhe falkies have 
been "forbidden fruif" fo inde- 
pendenf Service Men—learn how 
you can reap profifs from fhls 
"gold mine!" 


CLASSIFIED 

ADVERTISEMENTS 

AdTcriPfmerit In this peel ion sre Inpi-rled at the 
( >1 ot iwi lv> ri-ni' per wfjicl for each liuerilon— 
nMiiii iiiiiial- ami a'lilrc" eaili naiill a- one wo«»l 
fah Un.ul.l iMi-tniMii.v all Ha*slfi»Hl advert Ipeim-iit- 
unlf-H plmetl hy a rnnj:in/ed ailverilPhiK UKenev. Nn 
hitiiifi tell wiirt!^ ate socehted. .Viivrriisin>: fur 
Uu NoMtidor issue shinil.l he reii‘i\ed imt lam 

ih.iti Si pt« lull' r Idh. 

POC KET RADI O 

nUAltANTEKD -POCKET KADtO." »2.0o' 
Oil* Neil Tasker, S hamokin, IT’nna. 

” ~^ DIO~ _ 

KAIho^AKTS—WE CARRY EVEKYTHlNC 
for receiving and transmitting. Wedel Co.. 
Inc.. Wholesale, Seattle, Washington. 


RADIO PROGRESS 
WEEK 

(Continued from page 239) 

3, Study ihe dealer plan houk and the de¬ 
tailed suggestions prepared for the dealer and i 
Service Man and see juxt how he fits in and 
the opportunity it provides to increase his sales. • 
1, Work out <in paper what can be done co- 1 
tkperativcly by your committee to <iverwhelm the 
eompetition of automobiles, refrigerators and 
other aptieaU in your town and capture public 
interi*st ft»r radio operation during this cam- j 
patgn to stimulate buying, in advance of Radio 
Progress Week and arouse and guide local deal 
ers to do a better selling job. ! 

f). Make* every radio distributor in town a i 
member of the local campaign committee. Under ' 
the chairman of this general committee estahlkh 
three standing sub-committees to run the local 
campaign—an executive committee, a meetings 
Committee and a publicity committee. The ex¬ 
ecutive committee can appoint other sub-com¬ 
mittees that may be reijuired for 8i>ecial activi- 
tit‘s. 

6. A-s w*on as plans are formulate4l. the ex¬ 
ecutive committee should m<*et with the heads 
of the local broadca.st companies and discUss 
their interests in the campaign and the <«pportu- 
nities for cooperation between the Studios and 
the trade in the campaign and after. 

7. The general chairman and the chairman 
*>f the publicity committee should visit the l«*enl 
newspapers calling on both the e<litor and the 
advertising manager, explaining the purptise of 
the campaign asking for co<»peration in the eili- 
torial columns and offering to h<*lp them dev»*lo|» 
radio advertising through ciKiperative pages, ete. 
News stories will be provided from the national 
Cami>aign Headuuarters that can be released by 
the local chairman to the newspapers, at dif¬ 
ferent timt*s during the campaign, but other 
opportunities for luiblicity should be ilevelopeil 
by the publicity committee. 

8. Call on the local |>ower company and tie 
them into the campaign both as radio dealers 
and becaiL-^e they benefit by the use <if extra 
light. Whenever there Is an important evening 
broadcast, the lighting load on the power line 
goes up. They shtmid bo willing to sui>port the 
campaign in their advertising and contribute 
to the committee fund, 

9. Call a meeting of all radio dealers and 
indepemlent Service Men in the city bi tell 
the main features of the campaign and develop 
harmimy of puriMise and enthusiasm. In this 
meeting emphasize— 

(a) The necessity for getting ready in ad¬ 
vance for the Sept<*mber salt's drive, ftillowing 
the dealer plan b«M>k and the suggestions to 
dealers and Service Men from Campaign Head- 
uuarlers. 

tbi The vahie of playing up Radio Progress 
Week in every store by using the campaign 
advertising and display material and fojituring 
the coming br«»a<lca.st programs to every ciis- 
ttimer and prospect. 

(c) The imjHirtance tif harmony and cooper¬ 
ation among the dealers in supporting the local 
pr<*gram, if. the radio business is to viile tiver 
the competition of automobile.^ refrigerators, 
etc., anti capture the home market this fall. 

10. Invite to this dealer meeting rsidio deal¬ 
ers and Service Men from neighlmring commu¬ 
nities servetl by the Iw'a! distrHuitors an«l offer 
to guide them in forming loeal dealer committees 
in their towns to organize cooperative poblieity. 

I Impress iipttn them that there w’ill be extensive 
national atlvertising to the farm market which 
I shouhl be capitaIize«l by every rural deah*rs to 
I ineresise his sales of battery sett and auto sets 
j beyond the reach of p<»wer lines. 

11. Have the publicity committee check up 
on all dealers in time lH*fi*re September 1, tn 
see that they are providt'd with the eampaign 

1 dLsplay and advertising matter. Help coonlinate 
the distribution of this dealer help material to 
prevent waste and insure its use. 

12. Ask at head<|Uarti*rs for information on 
Radio Pn»gre.-5S Week as the program builds up. 
See that dealers and newspapers all have the 
details and public inter<>st is aroused in thi* 
monthly feature's of the hroiidcasting. as pr«»- 
grams are 8che<liiled on the national networks 
iin<l at the local stations. 

13. It is the business of the local committee 
to organize publicity and promotion aeliviiies 
that e;»n he done cooperatively with better effe<-t 
and m<»re profitably than by a single dealer. 
Many suggestions will lw» reCi-iv^Kl from many 

i sources. Th<'y shnnid 1 m* review«*tl by th«* eorn- 



startling new 

fiallicraftcrs’ 

II-Wave SUPERHETERODYNE 


nteec/ 

5e/ecriVi(y 


N«w CloMSh Qu«d( 0 -Tuncd InUrfflcdiate Am- 
pliftcr ptovidei (clcctivily juafanUed lo b« 
9 tcalcr than lhat of any olhai »•*, y*l tiiminalei 
dotortion IfOm »idcband cuttinj. 


Automatic 

Tone Control 

WorlJ^WiJe 

Reception 


Another 9 r«al fiotl Nolt*-lf«« ihort-wave recep¬ 
tion Inteotation nooe on both local and diiUnce 
icceplion and annoyance Irem ttatic eliminated. 

England, France, lialy, Auitralia, Germany and 
many olhen tuned coniiftently bccaute oF new 
super power tubes w><d in circuili o( hi^h 
ctficicncy developing tremerrdeus amplification. 


Color Bend and 
Frequency Index 
Tuning Dial 


Tedious hunting lor shert-weve stations is done 
0 w«y with. New colored frequency .band dial 
with shadowgraph band indicator and each band 
divided into channels marked with ihe classes of 
sletions occupying them, it used. 


Wriie lor complete informaiion about this new super-power receiver. It 
IS totally unlika any set ever before designed. Learn what Hallicrafters 
■will mean to the future of radiol 


FREE”tfi(J new book 

fiallicrafters’ 

The Sifver Marshall Manufacturing Co. 

4 f,^hk^^ U ^ * * « ■ 

I Silver Marshall Manufacturing Co Dept. A I 

I 41 7 N. State St., Chicago U. S. A. I 

You may send rne FREE yout new book tellinj the remarkable J 
. ..I LJ Al I irPACTFRC' " 



I itory of HALLICRAFTERS 
Name -. 

I Address 


I 

I 

I 

-J 


TRY _ 

TUBULARS 


They're Triple-Tested 


Every Tube Surgproof 
Tubular Hy-pa.*ss con¬ 
denser is tested thrte 
times—<»nce. after it 
c< me.r out of the im- 
jrregnator—tigain, after 
it given it^ initial 
body-wax covering—and finally, after its ends 
have been seakd with the famous Tube MOIS- 



Ry using T o b c 
Triple-Testi'tl Tubu¬ 
lars, you can be sure 
that your r« place¬ 
ments will stanrl up. 
j Available in single 
I and dual std ions. 
200, 300 and 400 volt'^. 



HV < arry a complete stock 
o/ Tube condertsers 

BURSTEIN-Al'PLEBEE COMPANY 

1012 McGee Street, Kansas City, Missouri 
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BARGAIN ?! 


SALE 
of 3000 
WESTINGHOUSE 

Votver Generator 
Aircraft Transmitters 


(>uisidc View 
of 

Air^nlt Generator 


Hundreds of L’ses for 
Radio Experimenters 



Vicu of Aircraft 
(lener.itor with 
iloiul I’.tken Oft 


The Goivniment Piiul Originally $1-17.00 Each 
for these Westinghoitse Generators 

OUR PRICE 


AS LONG AS SL'PPIA' I.ASIS 

T echnical Spedfications 


The special generator illustrated is of the 
seU-cxetted induaor type. 1 he rotor serves t'xo 
entirely distina purposes: 1. It carries the in* 
ductors for the A.C. generator, which has sta¬ 
tionary held and armature coils. 2. It curries 
the I>.(L arnuture. which corresponds to the 
exciter in other machines. 

There arc 
IW4I pairs of 
stator miles— 
two North 
and two South. 

Around these 
four noles arc 
wound the 
four field coils 
which, when 
energized, pro¬ 
duce poles of 
iilternate po¬ 
larity, Each 
of these ptilcs 
IS p r o V t d- 
ed with four 
slots into 
which are fitted the A.C. windings. The rotor 
is a 12-tooth inductor that carries the D.C. 
.irinaturc coils which supply the 1>.(^ exciter Cur¬ 
rent required by the alternator; a built-in c<»ni- 
inutaior takes off the generated Three 

leads extend through the casing to permit a i’A 
V. Hashlighi-type battery to be switched into cir¬ 
cuit for starting, and to control the .A.<.. output 
of the generator. Rotated at us normal speed ot 
4.500 r.p.m., the output is 200 W'., at 115 to 
125 V. (on open arcuit), 900 cycles. 

Manufactured by Westing house for the I . S. 
Signal Oirps, the sturdy consiruaion of this in¬ 
strument recommends it to the technician. 1 he 
rotor turns in ball bearings. In order to per¬ 
fectly withstand the extremes of temper.iiure and 
humidity encountered in air-craft service .ill the 
coils arc thoroughly impregnated with a special 


compound and then baked. Shaft length (driving 
end). 2 ins.; diameter, 9 I6-in.; the end is 
threaded ftir a distance of Vs-in. .\t the end 
opposite from the drive the shaft extends %-in. 
Case dimensions, exclusive of the shaft. 4*/jx6*/4 
in. ill diameter. 

The output of this sell-excited generator is 
fecT to a step- 
up transformer 
which, in turn, 
is fed to a 12- 
point synchron¬ 
ous rotary 
>park-gap; a 
rocker permits 
the single stat¬ 
or point be 

accurately ad¬ 
justed to phase 
(he sp.irk and 
the power sup¬ 
ply. T h e 

spark-gap is I 

included in .t 
secondary that | 
comprises a mica fixed condenser. and a 

tapped tuning inductance adjustable in the range 
of 250 to 550 meters. This c«iil consists of 25 
turns of No. 14 wire wound on .i threaded bakc- 
liie form 3 ins. in diameter and 3 ins. long; the 
over-all length is 4- » ins. One sec of taps is 
brought to a contact plate at one t*nd and pro¬ 
vided w'ith a switch; the other set is brought to 

a contact plate at the opptistic end .ind provided 
with a pair of laboratory-adjusted eontjcis. A 
stream-lined bakelitc housing slips over the e»v 
iite transmitter assembly. 1 he over-all length of 
generator (exclusive of shaft) ami transmkter is 
IS ins. Weight of complete outfit. 20 Ihs.; ship¬ 
ping weight, 35 lbs. 


WELL WORTH TRAHINO COMPANY 

I>ept. RC-10 

III West Lake Street CUK AGO. Illinois 


{ mittee and thcMc adopted for u.>4e referretl to 
appropriate sub-committees to put them over. 
Ideas that are discarded shtmld be ufTereil in 
rotation to individual dealers and if not accept¬ 
ed by them for use. passed on to same on.- 
else, so that the widest possible variety of pro¬ 
motion can be featured to increase public inter¬ 
est for the benefit of the entire trade. The 
following ideas are typical of the kind of pro¬ 
motion stunts the committee can profitably or¬ 
ganize— 

la) Run a prize conte-st to locate the oide-Jt 
set in town: or the be.-it “DX” receiver; or th.- 
best short-wave receiver. 

lb) Coniluct a cooperative parade of autip- 
radio equipped cars, tumnl to the same program, 
throughout the re.-<idential district and tak»* 
names for future demonstrations. 

|c) Install an auto radio in a kid’s tppy 
pedal-ear and have him i>edal it through th** 
dtiwntown section. .\dvise newspapers of the 
stunt am! get Radio Progress Week publicity. 

(<li Make a public Ininfire of old trade-ins tn 
p>btain publicity. 

le) (live away old trade-ins I renovated i t-i 
institutions 4luring l*rosi»erily Month. 

(fl Stage a ’‘broadeast” from the store win¬ 
dow via a public aildress system carrying it t«» 
the street. Use local talent in a sort of "ama¬ 
teur radio artist night." 

(g) Arrange w’ith some local amateur or 
amateur club to transmit messages (without 
pay) to distant point.s. Accept messages at the 
<lcalers’ ston-s. 

(h) Conduct a "treasure hunt’* with a rebuilt 
trade-in or inexpensive midget as the hidden 
prize. Get names and addre<.ses <ff all entrie^ 
liefore giving out sealed "search-instructions." 

(i> Stage a "radio man hunt." with clues 
broadcast from the local studios, through .set.-* 
on the stdew’alks before every radio store, all 
tuned in. 

(j) Hold a "radio dance" in town, niu.-^ic 
to be provided by a public atidress sy-stem an*I 
each dealer to present a ticket to those who 
purchase or recondition sets during September 
an«l to sell tickets to others. Modern sets ti» 
l>e di8|>layed around the walls. 

(k) Organize a radio shtiw and have the 
l)r<Mideasting from a local station conducted in 
the show behind a large gla.ss window through 
which the public can obsfr\e—with iiersonal 
pr^.'sentations of artists. H<d<l the show a week 
or two Iwfore Radi«> Progress Week so people 
will make s<*lection and have their new set.- 
installed la-fore tht- week of .-‘peoinl broiiilcasting. 

th Arrange with local bricnicast stiulios t** 
keep open house <luring Railio I’rogress Week. 
Admittance tii be by canls. (iresented by local 
dealers, to every custi»mer for a new set or re¬ 
conditioning job during the Septcml>er Sale- 
Drive. Stations will send invitations to their 
osvn prospective program sponsors. Artists t*. 
act as hosts and h<Kstesses. 

(ni) Arrange with Iin-a! movie house to give 
away radio sets as prizes during September 
and Radio Progrt-ss Week. 

tn) Sclie<lule the presentation of a radio >et 
by the c«>mmiltee each day of Ra<lio FVogres- 
Week to a crippicil or blind rhiUI where ther.- 
is no radio now. 

(o) Krcct u Isioth in some prominent public 
.spot and eiiuip it with a sign. "Free question 
and answer service about radio during Radio 
Progress Week." Alternate Service Men in th»* 
ls»oth to do the actual woi'k. 

(p) W’ith the coopci-ation of other dealer-, 
rig up loudspeaki rs all over the main street. 
liuliice sttirekeepcr, in other lines to liorrow set.- 
antl tune in la-fore tht-ir shtip.s. Every evening 
during Pr*»gress W\-ek tunc all sets to same pro- 
gram .so that no matter where shoppers walk 
they hear the same, eontinutm.s broatlcnst. 

(q» W^ith other locjil dealcr.s, declare "open 
hou.se" during Radio Prog: e-, W'eek. Instruct 
salesmen to stay in the background and wait 
until approached by pn aspects befiire making 
any attempt to .-ell. Call attention to the "no 
salesmen" idea. ’I’ake all prospects who Jtsk 
iiue.stimis away from the set tiisplay into an 
oflic-e or another n¥>in so that others will not 
see the actual selling process. 

14. Mstablish a fund to defray the moderate 
exi>eiises of such a program by subscriptton- 
from local distrihutor.s and dealers. Avoid ex¬ 
pense by drafting nu-chanirs and salesmen of 
local radio whob-salers and retailers for emer¬ 
gency work in putting on those publicity stunt-. 

15. At the close of the campaign impre.-s 
t»n all distributors ami d«*alers tliat they need 
not quit selling when Radio Progress W’cek v- 

I over. 


THESE GENERATORS HAVE .NEVER HEEN TSEO AND ARE SHIPPED D: 
THEIR ORIGINAL PACKINXi BOXES. TWV.Y ARE FULLY CH ARANIEEO 
TO BE AS DFSCKIBEI) ABOVE. 


WT LLWORTH TRADINCr ( O., Dept. RC-lo 
Ml W. Lake Street, CHICACiO, Illinois 

lincloscd find $4,95 («>r uhich ship by express cnlleci <»nc W cslinghousc Povser Gencr,itor Aircraft 
’Iransmitter as per your description. 

NAME . . 


address . 

CITY . SLATE. 
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SURPLUS 

RADIO 

PRODUCTS 


( 


ORDER DIRECT FROM THIS 
ADVERTISEMENT —WE DO NOT 
ISSUE ANY CATALOG 


) 


ll^'e have oh hand 



779 I 
UTAHI 


DYNAMIC 


SPEAKERS 

(10" Diamefer) 


SPECIFICATIONS: Field 1,750 
ohms; for single ’47 tube; 
equipped with hum-bucking coils 
and bakelite connection strips. 


PRICE 

as long as 
supply lasts 



Sale of 337 
King-Silvertone 

POWER PACKS 



A replacement unit lor the popu¬ 
lar King and Silvertone tell, t'on 
of Power Transformer and 
Choke for Silvertone 1928 and 1929 
Modeli. and for King Models H and 
S, Mea-ure 6^ x 5% x 2% . 

5 Ih^. Supplies 4—226. 1—227. 

2—71A and I—280. SpedfU-alIon,: 

V. at amps.; 2V4 V. at 1% 
ampa.; r> V. at *4 amp.: 5 V. at 2 
amps.; «00 V. C.T. at 60 miU. 


PRICE 

as long as 
sapply lasts 



REMIT BY CHECK OR MONEY OR- 
DER FOR FULL AMOUNT OF EACH 
ITEM—SHIPPED EXPRESS COL¬ 
LECT, NO C. O. D. ORDER ACCEPT- i 
ED—MONEY REFUNDED IF NOT 
SATISFIED. 


Wellworth Trading Company lU’-lusrt 

III West Lake Street. Chicago. 111. 

l!;nclo8ed you will find my remitlanee of $. fur 

which please send me: 

< ) Utah 10* Dynamic Speaker* $2.20 each 

< ) KiR0*8ilvertene Power Pack. $1.73 each 


Name 


Address 




Meet Us At The 

RADIO SHOW 

Three full years of projrress in the electrical 
and radio industries, combined, will be shown 
in the 1933 National Electrical and Radio Show 
now definitely scht‘dul<*d for Madison Square 
Garden, in New York City over a period of 
eleven days. Septemb«*r 20 to 30, inclusive—for 
there have been no major public shows in these 
allied fields during that time, not since 1929. 

“The most interesting and Hucational show | 
in the history of radio is now assured,” was 
the opinion expressed by Irvhifj Snrnojff, in be¬ 
half of the Electrical Association of New York, ' 
sponsor of the expttsition. 

"For the first time these allied interests of 
radio and ek*ctricity have teamed up to ex- ' 
hibit their new developments and styles, both 
commercial and .scientific, to the interested pub¬ 
lic at Just the right time to most benefit manu- | 
facturer and dealer, when business and buying > 
are on the upturn, via the New Deal ** Mr. 
Sarnoff continue<l. "In my opinion the coming 
show not only will mean much to the radio 
buying public which for the past two Sf^ars has 
not been afforded the opportunity to see the 
new styling and developments in radio sets 
and etpiipment at a big exhibition. !»ut its sue* 
cess is going to mean even more to the dealers , 
and manufacturers.** 

"SU>cks on hand are very low. At Madi.son 
Square Garden, the public, now ready to buy, 
will see fresh merchandise, new merchandi'«e, 
better merehandi^e. With attemlance likely to 
run into some hundrtnls of thousan<]s during 
the eleven days of the exhibition, dealers and 
manufacturers will have the opp4>rt unity to 
quickly sense and gauge the likely demaini and 
fancy of their imm«-«liate consumer market.'* ! 

Acc«>rding to Joseph Rernhart, manager of | 
the Shtiw. more than 60 percent of all available 
space on the show flmtrs has alr«‘ady been con. ; 
tracted for, with an additional percent of space | 
reserved for the use of present exhibitors in 
case they decide to put in mi>re displays. Many 
of the exhibitors have nation-wide radio pro¬ 
grams and for their benefit, as well as for the 
broadcasting of special programs now being nr 
ranged by N.B.C., Columbia and other radio 
groups, two completely equipped studios will 
be ereett'd at Madison Square Garden. 

In addition to these special radio prtH^ritm 
features, w’hen the public may see many of the 
favorite radio stars in action, other colorful 
and interesting radio developments will be dis¬ 
played and demonstrated ns rdMca/iofin/ dreue, 
ing cards. Invitations have been extended to 
the New York Police Department to show its 
new«»st e<iuipment in shijrt-wave radio conimuni- , 
cation to squad cars, police aeroplanes and har- | 
bor boats which has arouswl much interest ' 
among radio listeners and also to the various | 
branches of the United .States Army and Navy 
to demonstrate means and methods employed for 
radio signalling and sound and sight detecting 
on land, sea and air. I 

To further stimulate attendance the newest in 
radio and electrical aeronautical devices for the 
safety and comfort of passenger and private air 
travel w’ill be shown. Devices such as were usitl 
by General Balbo to direct and safeguard his 
Italian air armada on its recent trans-oeeanic 
trip, by Wiley Post on his record-breaking 
round-the-world flight, and the newest radio¬ 
electric navigation instruments to be taken by 
Roger Q. Williams in his projected New York- 
Rome-Athens-Dublin-Chicago scientific aerial 
survey and research flight—all will he exhibited. 

Visit the Radio-Craft booth at the show. 


ULTRA-SMALL MIRRORS 

Mirrors only 1/64-in. wide, 1/32-in. long and 
r» '1000-in, thick are used regularly in the Gen- 
t ral Engineering Lalniratory of th« General 
Fleetric Company. A single one weighs only 
about three one-millionths of an ounce. 

Used in an electromagnetic oscillo; raph. e.'ieh 
mirror is suspend«*d between magnets by two 
wires, sometimes only thn-e ten-thousands of an 
inch in diameU'r: the human hair is usually 
more than ten times that thickness. The mirror 
moves with each variation of voltage appHe<l to 
the suspension win^s, and traces these variations 
by means of a beam of light, ni'Cessarily tiny, 
on a sensitive phfitographic film. 

The mirrors are made in the laboratory by 
silvering a microscope cover-glass, diamond 
ruling it. and br««king it into 204fi pieces per 
square inch. 



Motlerft Power 

AMPLIFIERS 

NowAvmiUMefor 
Every Class of 

PUBLIC 

ADDRESS W0RK.?975 



Send fiif 
ofthisl'iewr 

mioaTAu^ 

Sirftsa ^ 


Perfect reproduction comparable with high- 
<-st priced amplifiers on the market. Sup¬ 
erb tone, quality, at maximum and lower 
Ii*\e1 iiuiput. The most advanced models 
including the famous LtAFAYKTTE Ampli- 
for public address and inter¬ 
office call systems--built for continuous 
<»pjralion. Very highest quality of work¬ 
manship and material to insure long and 
trouble-free operation. We carry a full 
ami complete line of parts for AmplifierR 
designed by F. I-ester. 

Attractiv* pricaa 


Attract 


MORE than 
10,000 Amazing Values 

Anifthlitf and Everythlnt in Radio 

11 ♦-re is tliel»t»;-t.sreHf«*.tcat»k.cever 

i a-.l t.y WllOI.KS.\I.E RADIO SERVK^R OO. NL.re 
tbun 10f»00 Hiirgsin^ ar« tUted! Evi-ry lule-tt i)eveliionii-iit 
,,f lilt, f .t msfiulacturerri is lii’re? 8F.T.S TUHKiS 

SPKAKER8. HEFLACEMKN*TVAHTS.KIT8.*U}.—all 
IJfM KST Wl/OLKfiALK PHICKS! 


CDCNEH $T. IdH aiKi Mmwc ZAiuil iEW 


, nni'T < los I 




Voltage and 

Resistance Measurements 

95% of radio-set troubles can be lo¬ 
cated quickly and accurately with the 


SHALLCROSS 

No. 681 

Quick-Change 

Volt-Ohmmeter 


10 • 100 > 500 - 1000 volU 
I ohm to 3 megohms 


This instrument i;^ 
very easy to build. 
The important pArts 
required are a 1-milliampere D.C. meter 
and the SHALLCROSS Resistor Kit No. 
6M. 

Send 6c in stamps for Bulletin 681-P. doseribinfl 
the service man't most useful test Instrument. 

I STiaiHiTo^i Migjf oig 

CLkCTRICAL SPECIALTIES 
i otiinqdale. Pa. 



SinsitiA . 4 ; 

MICR 0 j^lfONES 

SHURC DEOTHERS COMIJANY 

Sh UTUCLIh.. 

WEST MAPI-SOri ST illphcii^ 
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Regaining Popularity • • • 

6 TUBE CONSOLETTE RADIO 




The BEAUTY... 

FINE CHARACTERISTICS 
EXTREMELY LOW PRICE 


Of this handsome set has regained the pres¬ 
tige that the Consolette Radio has main¬ 
tained for several years. 


At last a full sized consolette receiver at 
the price of an A.C.-D.C. midget. Produces 
„ remarkable tone quality with ample sen- 

i-i- ^ i. requirements. Employs a highly developed T.R.F. circuit 

using the latest type tubes, thus producing remarkable performance. Beautiful in ap¬ 
pearance, will fit into any suiroundings. Supplied in two distinctive cabinet designs. 
Incorporates the following tubes: 2—’58, 1—’57, 1—’56, 1—2A5 and 1—’80 tube 
These tubes deliver 6 watts of undistorted output. 

Only the finest quality parts are used throughout the entire construction. A matched 
electro dynamic speaker mounted on a special built-in bafile handles the full output 
with realistic tone. 

PRESSED WOOD INLAID CABINETS 

Handsome walnut two tone finished cabinet created by craftsmen with a back¬ 
ground of years of furniture building. P^inely blended design with attractive 
pressed wood panels. Exquisitely moulded—the contours form a handsome un¬ 
obtrusive design. Will harmonize with any home surroundings. Cabinet meas¬ 
ures 351/2 inches high, 21 inches wide, and 10% inches deep. 


Our Price 

S12?* 

Complete Set of Tubes 
$1.95 

Cabinet Only $3.95 


Jensen Model D.7 
A.C. Dynamic 



li vcldely Uitpd 
Us nn additional 
speaker In niany 
honies. as welt 
as on pui)llc' iid 
dress syatems. 
Will handle an 
enormous ainoiinl 
of vulume uitli- 
out disturtinr or 
rattlints' KduihiMd 

\Vtth "1 2 H 0 n-r 

t liter tube. Ttw 
eaker measures 
12‘i; Inrties lilch, 11% wide, and V-7/32 
d< i-p. Raffle Openlnt: reQUlred. 10 inches. 
Supplieil omplete with tube. CfeC 

Our '‘life, ttlth tube. 



Peerless 
A.C. and 
D.C. 

Dynamic 
Speaker 
Chassis 

An efTici'ent and 
powerful repro- 
. , ducer. Ideal for 

use witn the most powerful public ad¬ 
dress amplifier. It is equally suited for 
use with any receiver employinir the 
average type of audio amplification sys¬ 
tem usin^ as iuvv us tIO volts IJ" current. 
The speaker will work with any receiver 
refrardless of output characteristics. 

D. C- Model has a 1,000 ohm held and a 
push-pull output transformer. A.C. Model 
uses a dry rectifier system with a hum 
condenser for minimum A.C. hum. 
Dimensions: 12 inches high anil 8 inche.s 

D. C. Model. Price $ 5.95 

A.C. Model, Price. $ 7 * 9 $ 


AH orders are F. O. B. New York, and 
subject to prior sale. Terms: A deposit 
of 20% is required with every order. 
Balance may be paid on delivery. Deduct 
2% if full amount is sent with order, 
DO NOT SEND FOR CATALOG 



R.C.A. IOOB-105 
Magnetic Chassis 




This chassis is the identical 
one used in the iR.C.A. lOOA- 
lOOH Speakers which list for 
as hiuh as $35.00. Note built- 
in output transformer which 
permits use of 450 volts with¬ 
out distortion, rattling? or blast- 
intj. Generou.^ oversized mag¬ 
net. The thick armature is ac¬ 
curately centered, the sturdy 
metal frame is lined with a 
special self-bafil inir fabric, greatly improving; 
acoustic iiroijcrties of thi.s sensational speaker. 
Note the corrugated surface of the cone, an ex¬ 
clusive feature—enhances perfectional reproduc¬ 
tion qualities considerably: most compactly 
made: 9" outside diameter, 4 Vi deep overall. 

>^Oitr Price _ 


J 


Baldwin A.C, and D.C. 
Dynamic Speaker Chassis 



The treniendou.H powe 
bandlioR cripucity of tItU 
st>e:iker maken It sultulile 
for u-<e in niodMrn consul 
r«>f‘civiniC or for powo 
umiiltriers. The A. C 
niodeU nr« •quipped wit 
(I 2SO rectifier tiil>« and a 
8 iiifd. dry electrolytic con 
deti.Kcr m reduce A.C. hum 
ll. C, rtiodeLs are available with or without 

out nut triiiisformers. Field re>.if«iaav« of the 

D. C. itiudel is 2.VK> uliriw. 

Dlmeni^ions: 9H inclion liifcli and 7 irti he. ileei; 
(A. C, .Model, complete witli 280 tul>« 

I'rir T‘ $4.95 

(D. f '. Model witli uiitiMit transfuruivr.) 

Price 3.25 

(L>. C. .Model. Ie...i output trunsrornier.) 

IVice, . 2.95 


FARRAND 


FARRAND INDUCTOR 
DYNAMIC 


9 Inch Model 

The 9 inch model has the 
two mai^net.-; parallel to 
each other with a bracket 
placed between them to 
facilitate mounting. IMease 
specify type of power lube 
when ordering. 

Trice 


$ 4.50 




Replacement 

Unit 


Tko Kcniiine rnttliromrut unit mm’lntaium 
for II - lOUA. lOOn. ,.id 103 r 

rhuBMUr. Tlih unit ia cutiipl<-ir tn «vpry 3... 
tail ttiat il is furiiwli.-.l tho 

innRn.'U to Fre in (i. rf.-ft rundl- 

Ikiii. Cun alaki br II*..!! f.ir ri'lrl:ir«.tii.>nt 

95c 

Wiib M^aui. 


Inductor Dynamic 


tZ Inch Model 

These models are not 
to be confused with 
the various types 
now on the market 
and labeled Farrand 
Inductors. These 
models are all fac¬ 
tory built and not 
j ust put together 
haphazardly. 



The 12 inch models have two magnets 
standing upright, with a bracket on 
the bottom to ease mounting. Dimen¬ 
sions of the 12 inch model: 12 inches 


high and 6V^ inches deep. 
(12" Model) 

Our Price... 


$4.95 


GRENPARK COMPANY 

Z45 Greenwich St. Dept. RC New York, N. Y. 
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HOW LOUD IS "LOUD"? 

Mcasurcmi nts of some of the loudest and 
faintest noises in the world and of mat^ famil¬ 
iar noises in between are listed in a new 
sound ‘‘thtrmometer" prepared hy the K. K. 
Free Laboratories, of New York City, and puh- 
lishixi by the American Institute of Physics; 
this listing, reprinted in part, ludnw, supercedes 
prex’ions oni s puhlisht'd in Raimo-Cuaft. Kx- 
pressed in the unit of audio power—"decibels,” 

OP "dh,,” n presenting the degrees of the noise 
nr music "ihi rmometer” scale, a boiler factory 
rates 105 to 115 of the dh. degrees; even louder 
than thnndi r. which averages only about 95 of 
the same units. A lion can roar as loudly as 
average thunder, for this r«>ar has been measured 
as 95 dh. A dog barking, piano practice and 
even ordinary conversation at a party, may be as 
loud as 70 dh,, which also is about the average 
noise of a city street. 

The loudest noise in the world unfortunately 
was never measured. It is believed to have 
been the explosion of tho volcano of Krakatoa in 
1SS3, the noise of which was heard nearly 3000 
miles aw'ay and was proved by delicate instru¬ 
ments to have traveldl seven times around the 
earth! When Krakatoa blew up. the new^ instru¬ 
ments for accurate measurement of noise in the 
decibel units had not been invented but cal¬ 
culations based on the distance at which the 
Krakatoa noise was heanl imlicate that it may 
have eipialtcf] 180 or 190 db. 

At the other extreme, the faintest ordinary 
noise is the rustling of leaves in a slight breeze I 
in an unoccupied forest. This is listed as about 
17 dh, Instcis or other animals make most 
actual fon Sts considerably noisier. For example, 
one purring cat makes a noise of almut 25 db. 
In an underground vault in New York City, at 
night and with every possible source of sound 
avoiilod, instruments still registereil 22 db.. due 
to noises carried through the city’s foundati^m 
of solid rock. Anttfhitiff near an absolute rrro 
of MoiBC IS impossthh- if trvn one human bring 
itt for nil asurenients show that the beat¬ 

ing heart and the circulating hlisid inside one 
human body make a noise of 10 to 15 db. 

Like hi low-zero temperatures, noises below 
zero are lhi on t'.eally possible, since the zero of 
the standard sound “thermometer” is set t4> 
corresjiond with the faintest noise w^ich aver¬ 
age human cars can hear when protected from 
all outside noise by a soiind-proof telephone 
receiver. On larth this probably Is the actual 
zero of noise, for it has been computeii that 
Clint innal mevi ment of the atoms of matti'r 
creates a tiny no'.se about of this intensity. In 
outside space, however, noise may be far below 
zero, just as is true of temperature. 

Sound meters now are used in factories to 
measure and control the noise of fans, vacuum 
cleaners and other machinery: by police or 
health otfieiTS to measure city noises, inspect 
noisy automobiles or control allegeil noise nuis¬ 
ances : V>y musicians, singing teachers and stu¬ 
dents of public speaking to measure the exact 
loudness cf music or sp^'ceh, and for many other 
practical purposes. 

"A Sound Thermometer** 

Audio Power 


Source of Srund Value in l>lt. 

Kxplosion rf Krakatoa (doubtful).about 190 

Airplane rngine and propeller.110 to 125 

Hoiier factory.105 to 115 

Pneumatic riveter.lOOtollO 

Thunder . i'O to 110 

Roaring lion. 95 

Niagara Falls. 95 

Average motor truck, on street. 80 

Average ihrtric street car. on stri-i-t.... 80 

Average horsi drawn vehick, on street 80 

Noisiest Niw York City street..... 81 

Average city street... 50 to 80 

Average factory . 50 to 90 

Average eity office. 40 to 70 

Piano practice. 70 to 75 

Vacuum cleaner. 70 

Dog barking. . 70 

Average convirsalion. 65 to 75 

Radio music in borne . 40 to 80 

(Ine tyi>ewriting machine in small ofTice 40 to 45 

Average city residence. 30 to 55 

Average country residence. 30 to 40 

Turning page of newspaper... 30 

Whispering .... 25 to 30 

Purring cat..-. 25 

Open country at night. 20 to 25 

Underground vault. New York City. 22 

Kiistio of !i aves in slight breeze. 17 

Noise of heart beat, etc., of one person 15 



HAVE YOU SEES IT?” 


Filled with valuable data. Character¬ 
istic of all RCA-Cunningham. Majestu-. 
and other tubes. Dozens of circuit di¬ 
agrams. Finest Public Addre^d ciccuits 
and parts Volume control guide— 
most complete ever nublished—volume 
controls for every set on the mrt.rket 
Resistance Tables—all sizes of wire and 
composition resistors. Nnr test ci/uip- 
mrnt —exclusive Radolek ile^ign. Na 
tionallv known radio sets. This is a 
ri'al Profit fJiiidi—a radical depurtur 
from every other publication in Amer¬ 
ica. Your ropy frre, Pleasp enclose 




SaECTfM 

PRICES 

SERVlCi 


RADOLEK CO., 130 Canal Station. Chicago 

I am a Dealer □ Serriceman □ 

1 111 I-rale from shop nr Sinre □: from Hume □ 
f ovin the fulloiiiiu: Ti-t Eiiuipiiii't. 


\ly training and eiirriehco i» ....- 


N I me _ -- - 

Ail.lress ...... 

( its ..-__ __ State 


* RADOLEK' 



...null 


l.m U SPK.IKKRS 

\«>Il.\fAL efficiency IH to 25 waiti 
) I ilk ra(iafit> .'j'l watts’ Bt’D'S 
new diaphragiLi and voti-ti uni i..i|i' 
III'. a>.-ure hlslier efficienrv and far 
k'tialtr depemlahtliiy’ Write (nr lit 
traiure in Bl'D uniU. sit alumP 
m tn weatherproof NATT’HAL¬ 
TO VK" trumpets, microphones, ei 
clicrE air rolumn horns Qet de¬ 
tails of FIVK-DAV FREE TRIAL! 


DAYS 

IREE 

Trial 


BLI P SPE AKER CO. 

T0LEDO. OHIO-’U.S.A. 


radio-craft fo 


OCTOBER 


1933 


255 
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RTCs Big October SPECIALS 


Every month we list on this pa^e a few STAR ★ 

items which are not listed in our 
catalog*. These are all specials of 
which the quantities on hand are 
not sufficient to catalog them. 

Once sold out, no more can be 
had. ORDER NOW—TODAY. 


m 


STOP SHOPPING —the lowest prices are right on 
this page. No one undersells us. 
We meet any price on any new 
merchandise. Order direct from 
this page and save money. 100% 
satisfaction on every transaction. Take 
a<lvantage today of these special offers. 


No One in Radio 
Undersells Us! 


★^^PEERLESS” 


Complete with Fall Dynamic Speaker 

ONLY too LEFT AT THIS PRICE 



Back View 


■ t'UI'frllrT**! 


rliviti- Jtntl ari 

I ] It... 
liji cirruil 

ini nrniirni.-. MbBfi* q| fiirii- J « F 

a HlMiclr Mlmci-dl AK w>ltiic>' .. 

ami militier u an ‘w> All |)r'>\ inn.ii. f..r miin.l 

r.jllv -.hii-lile.) full (bliainlr r. «.nV«r'.| .t“yr ,.f . 

the hi«h ti-.fe hrillintice) •.■tlntut unifHirtnii ftif 


. 1 . three tun^ stages am jiict ai. ^tiarp at ,h. 

Jv fi» ri-ipi.fr. I ),p cuiiatrurMoii <.( thu m l.vai ilMU-riluul 

lut'ht r Ti r'vr/ ^ •" ri liaMt. 

CNplit r ,1 i.in tijiiiic tv|H- f-f-r- ^ 


, ' *fi<l tiiln-a. Ilin 0o***r detwlLf ia a'2-41 

V tiUkfr-lHiaPr |>rtilrtil«. tl.i. full 

'■ ■■ T tiflrl li.r tli^ a irirh Crn..i,)«. Ma«n»vv<. 

-Ili-nt rp|ir»,lii.-r^r are maiie of Hurlec to 
“ oote Prij.Jiirliun, 

j iiiiitjH It 4>4(rriiirly aiiriftln. Hit funed rirrutta hrine rfintr.illMl ho . -....i, il. i. 

lllutniiiHlnJ liiiiinjr ifjnt la .iil, H,.. a.'i'i.ti.J kni.l. l■ll||rF|,| ri n(ful klioh. a vernrer drum t>iw 

%riluMH>c(tntnrf. Ooih. (u'ninit-rotj.lfniiFFr KHiiir ili.-n H.'jnrt.nr l!! 

rc all mdlvldualJy -hi.lji .f. 1 t.c cl.ji.aw iia-lt ta madt- of lion-iliLViiTVK'aiNiN'muiM!' 

•i.r fl.n..- lun.Nlcu'i’uita, ciii(i]o> inc id ruii 


bank » 


I'K. mill I 




I.. 


ir ijjalit^ 


J liith rain K.F. iraiiaf..rmrra. l.>«ctlier Hith .rnr.-f.il 


.. 

l.iikld a Bcl Hhcii a r-jiTifilri* rf-r.-lt.-r. i*ir.-.| and n 


. it pitniiiriJ 


I' hfic, Deajiit. 


rh.- 


J ri-ndt t.. ua.-, and Ciirii|.l.-(c Hith ■tH-HV.-r. ran fw l■..■lcllt 
I '.t'lH.Ttunity fi.r h irt^-aH ake t.-rva-.- in-n t . 'i-lntn m, ■ 
-fir. hrat tcrve I," I It rtall aitr I" » s" , n'-s " 


, „ „ List Price $75.00 

Receiver 

speaker but less tubes. 

LIMITED SUPPLY—ORDER TODAY—TOMORROW 
MAY BE TOO LATE 



.83 


*jS;i°“NEW DEPENDABLE” 



Sold Either Wired or in Kit Form 

HiTP imfred I-: your dpiinrtiinltjf lo IiuHd nna of 
Mil* Tijlif liii'fkcr- CUT I It'^ I Kill'll—ail iriiitrunient 

«lii(h IS .MuDhiCN ill fViTV Ilf the wont. Will 

tesi all tlw latexf type tillM--,. ImtuilinK tliose with 
7 AaN'I) S J'ltO.N'ftS—l>l IfKfTLV—wilhout the u^iO 
of u ‘-IiikIc a.ii|>tt-r' 

Till- "XKw* llKt’KNIi.\ ttLK. ■' ile-[iile Its hiKh tle- 
Kii-f (If a(niriii \. is rvtremi-ly ..iniple to oiierate. noth 
l>l.iie,s of till- Ml—.'<.'1 aiitj otJier re. titler tuliea are 
rfiKlily tested uliliutit the use of a "second l>Jate' 

lOI’lOII. 

Tlie liistntment emplov, » hlKli erade. n*.\nSON- 
V.Uf TV1*K. M<i\ MKTKK. inauriiiic 

th. reby eitnnie .n-imii.v. This instrumenl will 
chetk more ih.ii) 12o -litren-nt tithe.s and i-ven tho^o 
which have iioi a- yi-i Imm-ii tdaictl oil the market 
The luhf te-ter is aiiiidy irii.inled nh'ainjt tiih.* 
’ shorts." which cotidltlon Is Indicated liy the flash¬ 
ing of a small pilot Ilifht. All coiiipoticnt parts arw 
entire Instruinent [ilact^il Iti a -.tUrdily 
Por oiiiTiitliin on 105-123 volts, .10 On 


iimixnteil on a heaiitifiilly etrhed panel arid th 

HJii-rructed, le.i'herette-iovered. carrying ciise. . .. 

eyilfi. A.C. Thh Instrinncnt Is available either In kit form or [oriiplereh wlreTan'l 
te-ted. ready to ll-c. ShiTndiiv wek'lit !p Ih^ 


NO. 303 "New Dependable' 
eompTetely wired and 
tested. 

YOUR PRICE_ 


Tube Tester, 


$1875 


NO. 303A "New Dependable' 
in kit form. 


Tube Tester 


YOUR PRICE,. 


$ 14-75 


EXTRA SPECIAL 


Baird Unirersal Short Wave and Television Receiver 

Seven Tubes—to $oO Meters 

Only 20 at This Price 



If RE® 


RADIO and SHORT 
WAVE TREATISE 


rT.O\ - ; 1 I n 
tnidf* f.ir ( .t.ii.-i ' itijf » 

\ ... iiif-i.r .. 

r.irf'r i :-iiii(. nl fruiu l.i JiHi ii .-t.-r* 

r . rt‘r« . .N In- fiirri|ph.-d (if iii ii.J.li'lul 
rt- li.f II l.lifJft.ufrntd tiiikul. .'-Ill 

Th- in Hir.-lnnl 

(‘Afil\ET. 11 .■ ..f 'h.--. - 

j i.f 'IlIb ii*T<-r. '>liil>|ili]tf Hi-uhl. O.'i 11 


hf wmB Ar wiiifh A Bhnrt tlm^ bncL Mild 

II* 1 n i iv.r H liii h Ip. ''t ulM-rul" in ihn 

sti.mr-wA'rK"' ;'„d '^'"Ai.kCUu's 

kh*:n.u( nit(»Aiit'\-r.'. as wkll. i.. ..tji..r word. 

I A III I>r ictir.JK p\.'rythinir Hhn-ti i* on thr *ir 

l.-li.w S.’iO in.-r.-r- 1 hu r^mvi-r Ii.ih i.li'nin.-d worlil »id« 

n ... 'I.I HdiAfir.-.l ti|«. of Bhoff nn-l 

I.r lii.Tiif II... 1 ,-1 .|..MHf<d AiiihiiiiiiLi Bfin 

(‘ff'i.-nt in pt-rfoTiiinrn" W h. i. 
> Msird T.-l<-v iBor or anj ottir-r ti-li-MiH.r utn-r iiii.n . n t 
1 u.- Hill iir.idui-.. (•l.-nr I III I mint.-I of dohiiit^ di-l.nl. Tli. m-f J- \l- 

... a J4 l 4’-. ..,..1 l H ll r.-mfipr. l•r..M,ll.nB nr- 

ihioii n.-fin lull.- iiiiiL for r-Hi-.l.iim Inun loud.lH-Hk.-r to irloi wor 

1-1. UlliV-in r .iln ib fiirhi-.h.Nl hii|i tho im- 1. ThBn# c i)* 

1 hrHi. ,i|.hti..n it .... Thr bninrloBBt rnn**- of from 'JOO ,''.50 

liwtiif SI ISP jMT roll l'ro\ t.i in* arp nlso iiindp fof PBriihonr rprep- 
*tbin Oril> Kicli it %tit\ ein-h ha IlHiiimarluhtl r«sniiraaeriB 

ririt.i.-d rpH-li Ii-r- .,id 1 - ( ns i'aINKIi I S' A IfANI>SOME 
u vtfy Luiiiu'd. btiiua uid> tHpiiM in (IL. Avt fMt if yuu d«ira t<j 


nir IB .. 


LIST PRICE $80.00 
No. 35 Baird Universal Short Wave and Television Receiver 


ONLY 






WAVF. 

TREATISE 




. 1 J. f U t>|k"r'unity tn 

■ V'V‘r ' i”‘ - lie'aoild 

of uAcful tnlormallon, radio 
L Rems, dtagram*^^ and ^ Htustradons.. 

r (Iilior.-. ( i 

PonBil r,. .11 ■itB t>r.n ' ‘ 

tprl.nirHl t ' " * 


YOUR PRICE.. 


$22-50 


NEW 


ThiBnrn* Rndrifr |in 
•nrk. Ul loH i.*.' J 
(I n 1-1 tliHt thr kxi u 
ri-pi-ix't-rB. 

Tl.r 7 in" IB 


READRITE MODEL 710 ANALYZER 

TESTS LATEST TYPE 6 AND 7 PRONG TUBES 

NINE METER SCALES AVAILABLE 


I .if I*. 


( of Mi..jBiirpnif-iiiB, 


; 1^1 tudlUiK jiu tiOJiA llDUi Did bttitL-r> 


in Hnx iri.inimrnr huih fur Apr 
• f If r c-ointdptr unit. It j« upmU^bb 
(I rppn-irriil, ix-ntcHlAi »nd inul'i n. i 


rprmiWi 


laKTut'^ui u’kjx 
lFnbK}$t]viCbi» 
ItfcOlOTtlCIANS 
IcADtO DEALERS 
liHO JTfWrMWTO 


NCRC IS A PARTIAL LIST OF 
CONTENTS 


riiilli.imri >• 


Fundamental o"***!?^ 

Ohm** Law-Discusslon^ 


9''r'^^on*tT«?t*nfa-‘Tr,ple.Twln'- 


■s'uTse^ion 

Badlo^nks. etc . ?t€ 


Her 100 New ITook-Ups, 

h;tc. 1000 lllusirations. 


IwKITK TOHAV. Enclose i 
centi4 for postage. Treatise 
sent by return mail. 


■pinelv pompapf drrit'i*. Th^ Attf- 

■ * ... |0^ l.( 7*1 t-V 3*t 

iiilniii. t ill I .llitirirr, .111 \ t’. n,lt ni.-trr 
llir 1 *( V'.lriiiptr' liii!. fiiiir rniigrB; fl id 
Ul. II 1 * 1 '.II. II t*. . 11 X 1 ) in I II r,. I.IHI I.illn. I In- t\ .jIt inn. r h.P 
thr.r rniiK.- 4 . I> t<i lU. If Ml MO. Aiid IM.i 7 lHI \.il'B. Tl.r miJIlHin. 
Iiiri.-f hud lHr> rniiiti-.t ..n. fdrlSiiiilJ, rrjdiii^ »nd tl,.- .iih.-r f.ir 
|;>|| r .III. TWS variety of ranees maizes it Possible lo test 
every conceivable radio circuit; Ingii ii.Iibr.. ■»-. ..ii.i in. p 
of iH.H.T l.jinldfiiiPtB, curr.-rit drum id nil rudfu tuLvM ■iii:lu<l* 
ins il.r hi.rli priH.r urid -’10 Ttih.-B, .-ir, 

CONVENIENT selector SWITCH—T).p intfrumrnf i. 

i-quim'rif Hilli I l.-Ii |H).|-I .11 1-1 I.i.lir n. li-r(..r i.H|frh li^ niPntiB 
<kf whirti ri*Hf|jhgE» JT ^y br il ttl '< i'” \ hp rv- 

ipr-i.-d, 'll" Xull-i, ' K ’ \.ilii rpipriril. [d ifr m.Iibk*' ir-r.. n srnl 
\ii|tfiKP, ptc. A 4 ‘ J lull Ij.trr.i i. .tj[.|li.'<J mth i h*- ntinix i.-r. 
U) rr.ji 1 i.. f..rBri| f.-.t. r,.rii liinity IriitB. rtr, 

tests PENTODES—‘‘MULTl-MUS’* *S7’s and 'SB's 
^ 00 RECTIFIERS, Etc.^ rhrre nr.* fniir •upIci-ib ..ti ttn- 

IiuTii-l id rhp iiiiulvx..r II r ikr parr-d i hi-fnur. hve, mx and Bt-irn 
I'riin* 'I'lilr-n Th. rr i. i "an I tmt" pimh-huiTnn Fin jnciB 
arr i\-til.it.lr fnr i hr indiv iitn .1 upr ..f all mrlrru. t-»trrn«l(v, in 
rx.-ri ruricp Thrrr ii i irr. rti ari.J pin jurk iinl Ihrrpar.* Ihj 
{.III jurLii for ... init I >.r .-irprpHl lintU-r ( llnth plitpB.d tlir 

'I' ' i [r- rn Iifipr ji.»> 1 ) 1 - irBtpil !>' ii"r i)f a biippiuI ndaiiicr 





furntilird ('1 urt. arr pr/.i i.h-.| f..r nim.iirina rrHiniaiirrB and _ _ 

cap'i'iti. . The .\nul\ipr i. rnnu.hrd ri.iniilrtp uirh IpbI Irnda. cotitieeiiDS cahlpB. ItiiritPBB 4 H-vnlt lialtery. «e\ rrni hacterr 
Ipadn. I > 1,1 U-\ adaptor. '*0 rectifier adapter apd roalatauoe apcl caiiacity diarta. ^^Iiiiipinc . - — - 

Hrishi, N 111*. ' 

Model 710 Analyzer. List Price. $ 25 . 

YOUR PRICE . . . 


$i4.73 


WE ARE A WHOLESALE HOUSE AND CAN NOT 
ACCEPT ORDERS FOR LESS THAN $3.00. 

If C.O.D. shipment is desired, Please remit 20% remit* 
tanee. which must accompany alt orders. 

If full cash accompanies order, deduct T*'n discount. Send 
money order—certified check—U. S. stamps. 


OILDEIL irUflAA THfC special prices from time t» 

VXVAFlLin, CILLFIVl znis BTikOEr time, in this magazine. Get our bU FRKE 

catalog for the greatent Radio Bargains. 

Should you wish goods shipped hy parcel post, be sure to include sufficient extra remittance 
for same. Any excess will be refunded. 


Radio Tradins Company 102 Park Place New Vork^ N. V. 
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COME TO THE 

SHOWorWONDERS 


20™ CENTURY THRILLS!! 


MADISON SQUARE GARDEN 
SEPTEMBER 20 TO 30 


NATIONAL 

RADIO 

AND 

ELECTRICAL 

EXPOSITION 

SPONSORED BY THE ELECTRICAL ASSOCIATION OF NEW YORK, INC. 


N OW YOU can SEE the electrical marvels 
you’ve been reading about ., . How New 
York police catcb crooks with radio ... Electric 
“eye” that closes doors, opens windows, turns 
on lights, etc.... Television in action ... Radio 
stars broadcasting national programs ... Talkie 
picture stars in person, in action . . . Electric 
“fun room” for boys and girls ... Air cleaned, 
cooled, humidified or de-humidified, and cir¬ 
culated by electricity . . . New electric work- 
savers, entertainers and health promoters in an 
All-American all-electric home . . . washers, 
ironers, lamps, vacuum cleaners, the new re¬ 
frigerators, clocks, radios, cookers, ranges, 
toasters, oil burners, air conditioners, sewing 


machines, home talkies ... the leading makes 
actually demonstrated under one roof . . . New 
short-wave receiver picking up world-wide 
broadcasts... Try-outs for coming radio talent. 

• • • 

These and hundreds of other fascinating ex¬ 
hibits illustrate the swift progress of the Elec¬ 
trical Age and what it means in your home, 
office or factoi'y. 

New York’s first opportunity in four years 
to see and compare everything electrical in one 
place on one visit. Something going on every 
minute. Come, and bring your family. Madi¬ 
son Square Band of Syncopaters—day and eve¬ 
ning. 


Exposition open every day from 11:00 to 11:00. Admission 
only 250 . Madison Square Garden, 8th Avenue and 
50th Street, New York City 


WHY NOT USE THE BEST? 

RCA VICTOR - 

PORTABLE PUBLIC ADDRESS EQUIPMENT 
NOW WITHIN REACH OF ALL 



FG-62—A complete Portable 
^ Public Address System, including 
the famous Velocity Microphone, a 
high grade Class B 20 watt amplifier, 
and two modern dynamic loudspeak¬ 
ers,—all self-contained in one conven¬ 
ient carrying case. Operates on 110 
voir AC and is designed to faithfully 
reenforce speech and music. Has pro- 
vision for electric phonograph input. 


'T^PE PG-63—A smaller 
^ and lighter design includ¬ 
ing close talking carbon mi¬ 
crophone, Class B 6 wart am¬ 
plifier and dynamic loud¬ 
speaker,—all self-contained in 
one convenient carrying case. 
Operates on 110 \ (>lt AC and 
is designed to reenforce speech 
and music, and has provision 
for electric phonograph in pur. 



Write for descriptive literature 
Photophone Division 



RCA Victor Company, Inc, 

CAMDEN, N.J. 

“RADIO HEADQUARTERS” 



















